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A B S T R A C T 
RATIONALE OP COSTING IN IHDIAN SUGAR INDUSTRY 
(Vith Special Reference To The Sugar Industry 
Of U.P.) 
The role of management in inqreasing efficiency and redu-
cing cost in the Indian sugar industry is not given due empha-
sis. The management in this industry is not following the 
modern managerial techniques and decisions are based mainly 
on technical considerations, which are often at variance with 
the economic efficiency. Improvement in the efficiency of 
id ^  
manag^ent for the effective utilization of the existing re-
sources is the immediate need of the industry. The prosperity 
of the sugar factories lies in the reduction of costs because 
they are practically 'price-takers.' Economists generally 
by-pass the problem of cost reduction by assuming that minimui 
cost combination is followed at each level of output. In 
practice, however, the finding and achieving of the least cos 
combination of resources is one of the main problems of manage 
ment. For this purpose they need tools to measure the cost 
forces governing their firm, k modern costing system, capable 
of collecting, ascertaining, analysing and interpreting the 
costs and showing their fixed and variable elements, can 
greatly solve such problems. An effective costing system can 
help in practically every process of management, because allj 
the managerial decisions are based directly or indirectly 
cost implications. 
(B) 
Several types of costing systems are found in practice. 
In fact they are composite structures consisting of some cost-
ing devices, which have been developed from time to time to 
meet the requirements of management. The selection of the 
costing device depends upon the characteristics of the indus-
try and conditions governing the individual factories. There 
are differences in the working conditions of different sugar 
factories, but there are certain basic similarities in respect 
of the process of manufacture and the functions of msmagement. 
A costing system can, therefore, be framed in broad outlines 
within which the systems suitable for individual sugar facto-
ries can be designed. 
The costing system for Indian sugar industry should syn-
thesise the marginal costing, standard costing and process cos 
ing techniq^ues, and should preferably have a uniform basis of 
reporting. Such a system would promote sound decision-makia 
and effective control of costs. 
The installation of such costing systems, along with the 
improvements in the managerial techniques, would not only en 
hance the profits of the sugar factories, but would also in-
crease the supply of sugar in the country. This in turn wou 
benefit the consumers, give rise to new industries, and faci-
tate exports of sugar• 
The need of such a costing system is more imperative i, 
the sugar industry of U.P., as it has the largest share in 
Indian sugar industry and has to face keen competition froj 
favourably located and rapidly developing industry of Sou 
India. 
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Sugar Industry has toeen attracting the attention of the 
Governmeat and the people for a number of years. It is the 
second largest among the organized industries of our coufitry 
and has important bearing not only on the consumers, manufac-
turers, traders, labourers and the national exchequer, but 
also on the fate of millions of farmers. The economy of U.P. 
is particularly tied up with this industry and this State has 
the largest share in the Indian sugar industry. 
Since the grant of protection this industry has rapidly 
developed and has made our country self-sufficient in Sugar. 
Now its help is being sought for earning foreign exchange. 
In the year 1956-57 it earned substantial foreign exchange 
due to certain favourable conditions, but this position began 
to dwindle rapidly after August 1957. It has been found that 
the cost of producing sugar in our country is compsiratively 
higher etnd, therefore, export of sugar involves a loss even 
if the excise duty and cane cess are remitted. Due to the 
pressing n6ed of foreign exchange the Export Promotion Act, 
1958, was passed which empowers the Central Government to 
compell the sugar factories to surrender to the nominated 
export agency a portion of the output for export purposes, 
1 • See the statement of objects and reasons of the Sugar'Jxp©f*l 
Promotion Act, 1958. 
See also Hadfield.P: "Problems of Indian Sugar Industry" 
(Indian Sugar, Calcutta, March 1959, Vol. VIII, p 710) 
in which it has been pointed out that su^ir .(^ull 1^ 
sold abroad only at a loss «f ft»t)roxlifiiatelv Rs 270 ©er-. 
( 2 ) 
the loss on sale being borne by the factories concerned. In 
the last crushing season the problem of export was further 
complicated by the shortage of supply for internal consump-
tion, suid the sugar export programme of the Government proved 
to be a failure. In view of these conditions there is a great 
need of increasing output and reducing cost through greater 
efficiency in the sugar industry. 
The inefficiency of sugar industry is generally attri-
buted to the lower yield per acre, inferior quality of cane, 
old machinery, un-economic utilization of by-products, in-
efficiency of labour and transport bottlenecks, etc., but the 
role of management in reducing cost and increasing efficiency 
is not given due consideration. It cannot be denied that the 
handicaps described above are serious and need long term 
planning to ease the situation, but the immediate need of the 
industry is to maJce the best possible use of the existing 
resources in which management can play a definite role. The 
thesis has, therefore, laid a greater emphasis on the role 
of management towards the reduction of cost and improvement 
of efficiency all round. 
The management in the Indian sugar industry is not follow-
ing the modern techniques of management, such as incentive 
wage payment systems, production and cost control, etc. 
Managerial decisions are based mainly on technical data, and 
it is seldom realized that decisions based merely on technical 
<5onsider»tiOQs may not be sound, because economic efficiency 
( 3 ) 
is often at variance with the technical efficiency. 
Coming to the field of Economic Theory, we find that 
the economists generally start with the assumption that 
enterpreneurs follow the least cost combinations for each 
level of output. Economists build the entire equilibirium 
analysis of the firm on this hypothesis, without ever ref-
lecting over the tools with the help of which the equilibiria 
and optima may be determined and least cost combinations may 
be achieved. In practice these are the main problems of 
management which can not be solved by mere assumptions. 
Evidently if some tools are developed to furnish the facts 
for making use of the economic generalizations, they would 
be highly useful for the management. 
The application of economic generalizations in managerial 
deeisions requires tools to measure the revenue forces and 
the east forces of the firm. For measuring the revenue forces 
the statistical devices of market research are being developed. 
As far as the cost forces are concerned, there exists the 
tool known as Costing, which is being improved to become more 
useful for this purpose. The statistical devices of market 
research can be used with advantage in sugar industry, but 
their utility in this industry is limited under the existing 
conditions. The reason is that the Indian sugar factories are 
practically 'price takers' and there is little scope for in-
creasing profit by product differentiation. Due to this fact 
the importance of costing is greater in the Indian sugar 
( 4 ) 
industry as compared to market research techniques. 
The costing practices prevailing in the Indian sugar 
' industry were surveyed by the writer through a questionnaire 
and by personal observations at some factories. It has been 
found that the cost data provided to the management at present 
are unscientific and inadequate for the purposes of sound 
decision-making and effective control of costs. Besides, the 
management is not fully aware of the uses of costing as an 
aid to managerial processes. Some managers are even averse to 
cost accounting and in their discussion with the author they 
compared the opening of cost accounting departments with the 
2 
Parkinson's law. lifhile others argued that cost accounting 
could not be applied to sugar industry because of the conti-
nuous process of manufacture, which is obviously a misunder-
standing. 
In view of the above stated conditions, the present study 
seeks to demonstrate the fundamental reasons, to analyse the 
logical basis and to provide a practicable solution to the 
3 
problems of costing in Indian sugar industry. 
1. See Chapter VI and Appendix A. 
2. Parkinson's law states that artificial demands for posts 
are artfully created by higher officers. 
3. This interpretation of the topic of this thesis is based 
on the dictionary meanings of the word 'rationale'. The 
Oxford Dictionary has defined it as the 'fundamental rea-
son' and 'logical basis'. (See Concise Oxford Dictionary 
of Current English, p 964)* 
( 5 ) 
In the first chapter the causes which have led to the 
development of sugar as a commodity of international import-
ance have been discussed, the characteristics of the demand 
aad-supply ©f this commodity in the international market 
have been analysed, and the scope of this industry in future 
has been explored. It has been found that India can have 
an increasing share in the international sugar market, pro-
vided our sugar industry develops competitive power through 
greater efficiency and reduction in cost. 
In the second chapter the role of this industry in 
Indian economy since the inception of modern sugar industry 
has been discussed. This has revealed that although this 
industry is suffering from many handicaps yet it possesses 
inherent capabilities to develop If favourable conditions 
are provided. These handicaps are more marked in the case 
of the factories located in U.P. as compared to those which 
are located in the southern States. Many sided efforts are 
needed to remove these handicaps which require a long time. 
The immediate problem of the industry, however, is the effec-
tive utilization of the existing resources, in which manage-
ment can play an important role. 
In the third chapter the basic processes of management 
have been analysed and the aid of costing in these processes 
has been demonstrated. It has proved that costing is a valu-
able tool for making sound policy decisions and achieving them 
( 6 ) 
effectively, but the cost of the costing system should not 
exceed its utility. In other words the net advantages of 
the iiistallatioa of costing system should always be in 
favour of the industry. 
The fourth chapter deals with the forces governing the 
equilibiria and optima of a firm. It has been found that 
cost forces are more important for sugar factories because thej 
are practically 'price takers' and are operating in conditions 
which may be described as 'Impaired Pure Competition'. Fur-
ther, it has been pointed out that the economists' assumption 
of minimum cost combination at each level of output is far 
from practice, because the resources do not tend to coordinate 
effectively by themselves. Due to these reasons positive 
efforts on the part of management are needed to reduce and 
control the costs. Reduction in costs through managerial 
efforts would not only enhance the profits of the sugar 
factories, but would also increase the supply of sugar in 
the country. For this purpose costing systems should be 
installed in the sugar factories, which should be capable of 
collecting, analysing and interpreting the costs, and of 
showing clearly the relationship of costs with volume of 
output by isolating their fixed and variable elements. 
The fifth chapter is devoted to the study of various 
costing devices which have been developed to meet the require-
ments of management at different times in different industries 
( 7 ) 
It has been pointed out that a costing system is a composite 
structure consisting of some of these costing devices. The 
selection from among these devices depends upon the charac-
teristics of the industry as a whole as well as the special 
conditions within which a factory operates. 
In the sixth chapter the working of two sugar factories, 
which represent two major sets of conditions in the Indian 
sugar industry, has been analysed. It has revealed that 
although there are some differences in their working due to 
varying sizes, methods of sugar manufacture and local condi-
tions, yet there are certain basic similarities in respect of 
the functions of management and the process of manufacture. 
Due to these reasons the fundamental premises of the costing 
system can be similar, but a system 'hide-bound* in all its 
details can not be applied to all the sugar factories. This 
ajialysis has also indicated that the Indian sugar factories 
are being operated on a rule-of-the-thumb basis as objective 
cost data are not available. No doubt the technical data which 
are available at present are useful, but decisions based 
merely on technical considerations are not always sound. The 
reason being that the technical efficiency is often different 
from the economic efficiency. Further, this analysis has 
confirmed the existence of greater handicaps for the sugar 
factories of U.P. as compared to the factories of south India. 
Due to these reasons the installation of costing system is 
necessary for improving the efficiency of Indian sugar industry, 
( 8 ) 
and this necessity is more imperative for the sugar factories 
located in U.f• 
The seventh chapter deals with the costing devices for 
preparing a sound production plan. The application of Break-
even analysis and simplified break-even charts with linear 
cost curves incorporating the various income requirements of 
a sugar factory has been demonstrated. The mathematical and 
statistical methods for isolating the fixed and variable 
costs for this purpose have been described. With these methods 
the recorded data which the sugar factories already possess 
can also be utilized. It has, however, been pointed out that 
there are limitations in such historical data andj therefore, 
a costing system capable of giving the current cost data and 
showing clearly their fixed and variable elements is needed. 
For this purpose the ideal basis of costing system in Indian 
sugar industry is Marginal Costing. It would not only faci-
litate the process of decision-making, but would also enhance 
controllability of costs. Its comparative merits over the 
conventional costing techniques have been discussed and it 
has been pointed out that its application would be easier in 
sugar industry because of the seasonal nature and unity of 
product of this industry. These factors facilitate the deter-
mination of relationship of costs with volume of output and, 
therefore, the fixed and variable costs can be ascertained 
without much difficulty. 
( 9 ) 
The last chapter deals with the system for ascertain-
ment and control of costs. For the purpose of reducing 
and controlling costs a structure based on the principles of 
buc^etary control and standar4^costing has been proposed* 
For ascertaining the costs the 'single-unit multiple-process' 
costing methods have been suggested, through which the costs 
of each process can be determined. It has been emphasised 
that the reports should clearly isolate the fixed and variable 
costs, and the budgeted or standard and actual cost figures 
should be shown side by side. The causes of variances should 
be analysed, for which variance control accounts are suitable. 
A uniform basis of the classification of cost items and 
accounts is desirable so that the data of different factories 
may be compared. Thus the proposed costing system for Indian 
sugar industry is a synthesis of the marginal costing, standard 
costing and process costing techniques, which should prefer-
ably have a uniform basis for reporting. 
It has also been pointed out in this chapter that improve-
ment in the managerial techniques is needed in this industry, 
so that the causes of inefficiency and wastage indicated by 
the costing system may be removed. The installation of such 
a costing system in the Indian sugar factories would result 
in greater productivity and lesser cost. This provides a 
practicable solution to the immediate problems of the Indian 
sugar industry, and specially for the problems of the sugar 
( 10 ) 
industry of U.P., where the balance of economic factors 
is unfavourable as compared to the sugar industry of the 
Sou% inaiafl States. 
CHAPTER I 
EVOLUTION OF SUGAR AS A COMMODITY OF INTERMATIONAL IMPORTANCE 
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EYQIiUTION @g SUGAR AS A COMMODITY OF INTERNATIONAL IMPORTANCE 
Sugfif occupies an important place in the economies of a 
large number of countries of the world, both in the tropicsl aad 
the temperate regions. Apart from meeting the large home market 
demands of these nations, it also finds way in the international 
trade and forms a significant part of it. The total world pro-
1 
duct ion of sugar is more than 50 million tons per ajinumn of which 
2 
about 14 million tons move in international markets. The apparen 
explanation of this importance and development of sugar seems 
to be the large demand for it as it is an item of food. This, 
however, is not the only cause. The development of sugar indus-
try can not be ascribed merely to demand factor, nor to the fact 
that it is an item of food. Some writers hold the view that 
"Sugar in last hundred years has furnished perhaps the best re-
corded example of demand created by supply." Moreover, the 
industrial uses of sugar are also to be considered in the demand 
factor. Apart from these economic forces, the political consi-
derations, social factors, technological developments and scienti-
fic discoveries have also played significant roles in the develof 
ment of sugar. Therefore, in order to study the evolution of 
sugar as a commodity of international importance, it becomes 
1. C.Czarnikow's estimate for total world production of 1958-59 
is 50.6 million tons. (International Suguar Journal, June, 
1959, Vol. LXI, No. 726, p 191.) 
2. Sumaary Proceedings, U.N.Sugar Conference 1956 (U.N.PmKLi*** 
tioa, 1957), p 4t. 
^« Pat®a»F.N«: Notsff @^^ii£ar in India (@ML^utta« 1911)«J 
necessary to tface its history, to analyse its present status, 
to explore its uses and to examine its future potentialities. 
In this chapter an attempt has been made to discuss these as-
pects in some detail*. 
The earliest known sweetening ingredient is believed to be 
the honey.^ From time to time many other sources of sugar were 
discovered and still that search continues, but none has ever 
beeiv a<i mpoxt®Jn.t, as sagarcaae, ex-ce^ t for beet which is only 
second to cane. The major supply of world's sugar is provided 
by these two sources, although sugar is also extracted from 
date palm, maple tree, sorghum, etc. The study of cane deserves 
more space in this dieussion because of its relatively greater 
importance, antiquity and its releva'ncy to our country. 
The earliest known reference to sugarcane is found in the 
Atharva Veda. The following lines of Mharva Veda show this 
2 
reference: 
" I have surrendered thee with a clinging sugar-
cane to remove aversion, so that thou shalt not 
be averse to me." (Sacred Books of the East, 
Vol.42, Translated by Bloomfield). 
The ancient Sanskrit literature countains numerous legendsj 
mythological stories and folklores which indicate the existence 
of sugarcane in India. The principal legend connects the ori-
3 
gin of cane to Vishwa Mitra. These evidences led to the belief 
1. Van Hook,Andrew: SUGAR - Its Production, Technology and Uses 
(New York, 1949), p 126. 
1.3 
that ladia was the original home of sugar cane. Alphonse de 
Condolle opines in his famous work entitled 'Origin of cultiva-
ted plants' that the rich valleys of north-eastern Inaia, which 
comprise now the states of Bengal and Assam, were the birth-
place of Sugar Cane. Recent researches have, however, proved 
that 'the original home of the sugar-cane is the islands of the 
Pacific region from whence it spread to other parts of the 
2 
world.' The opinion of Dr. Rosenfield is that a certain specie 
of cane was found first in Northern India, but the specie which 
is most common today, viz. sacchrum officinarum, was found in 
3 
South Pacific islands. 
From the above description it is clear that the sugar-cane 
has been known from the earliest times, but the extraction of 
sugar from it does not appear to have been discovered until 
4 
much later. The home of this art of extracting sugar from 
cane is believed to be India. According to Noel Deerr, " the 
first mention of sugar or rather of gul or gur is made by Panini, 
the great Indian grammarian, who flourished perhaps in the 7th 
century B.C., and was thus the contemporary of the Gautama and 
Mahavira, describes various products of cane according to the 
degree of purification. The order was Kshudra gud, guda, matoy-
andi, khanda and sarkara, -^  This art was well developed in the 
1. See Van Hook, Op.cit., p 126. 
2. Barnes, A.C: Agriculture of the Sugar cane(London,1959), p 2. 
3. Rosenfield,A.H: Sugar Cane Around the World (N.Y., 1955),p 1. 
4. Barnes, Op.cit., p 2, 
* The Sanskrit word Sarkara is the root of most of the existing 
words for sugar in different languages, for example the 
French word Smcrt, German word Zucker, Arabian word Sukkar, 
See Van Hook, Op.cit., p 127. 
5. Deerr,N., Loc.eit., p 1|f. 
1.4 
seventh century A.D., as is shovm by the fact that in the first 
half of the 7th century A.D., Emperor Tsai Heng (pent-Sao accord-
ing to Stubba) sent his agents to Bihar, India, to study the 
art of sugar manufacture. 
Gradually the art of making sugar disseminated from India 
both towards east and west. It reached East Indies through 
China and was acquired by Persia and other neighbouring countr-
ies in the west, reaching Syria and Egypt. The credit for 
spreading cane cultivation and encouraging the manufacture of 
sugar in the west goes to Arabs. According to Van Hook, "The 
Arabs not only provided this wider distribution in many cases, 
but their taste for sweets stimulated the consumption of sugar 
as a confection and beverage and therefore encouraged its culti-
vation in whatever lands they occupied. In this way sugar was 
i„trodu=ea to .uch of Egypt, Tripoli, Sicily and Spain."^ 
Egyptian sugar industry was very important in the earlier 
days, as it was the principal source of sugar to the world for 
many centuries. In thirteenth century it declined due to lack 
of patronage of the Mameluke rulers. The expansion of sugar 
plantations in the islands of Atlantic, viz. Canary, Madeira, 
the Azores, Cape Verde and in some parts of America, caused a 
further set-back to Egyptian industry. These new sugar areas 
took away the European market from Egypt and Egyptian sugar 
industry receded into insignificance in the years following 
1480 A.D. It was revived after about four centuries in the 
year 1820 by a Royal Decree. 
t, <^ys%!afield. Op Cit., p 5» 
2. Van Hook, Op cit., p 128* 
1.5 
Venice too has a memorable history of sugar industry. It 
is frequently claimed that "improved refining techniques were 
introduced in Venice in the 15th century, when a process for 
moulding sugar into loaves, called 'pains de Venise', was devised 
The inventor of the sugar leaving process received about 1,12,000 
dollars as a reward from the city of Venice" But Von Lippmann 
gives ample evidence to prove that refining is an invention of 
2 
the Western Caliphate. However, Venice was a large refining 
centre on the European sea board. Raw sugar was imported from 
the tropical centres of that time. Genoa and Pisa also develop-
ed on similar lines. The crusades increased the European sugar 
consumption and production, as the returning knights and soldiers 
took sugar products with them, which stimulated the demand for 
sugar. The fall of Const at ionople in the year 14-53 disrupted the 
trade relations which Genoa and Venice had dominated for over 
half a millenium, and thus their sugar industries suffered. 
During this period the history of sugar was also affected 
by the adventures and the colonization efforts of the Europeans. 
A.S new tropical lands were discovered the sugar plantation deve-
loped. The Madeiras were first planted in 1425 by the Portugese 
and the Canary islands in 1480. During his second voyage in 
3 
1493 Columbus took cane from the Canary islands to San Domingo. 
Prom here it rapidly spread to Puerto Rico, Jamaica, Cuba, Haiti, 
« 
1. Vance,Staniey: JLaerican Industries (Englewood Cliffs, 1955) 
PP 554-555. 
2. Van Hook, Op.cit., p 133. 
Also see Rosenfield, op.cit., p 3., for Noel Deerr's evidence. 
3. See Rosenfield, op.cit., p 4, 
1.6 
and Barbados etc. By 1550 the West Indies were exporting 5000 
tons of sugar a year. 
Mith the development of sugar in the West Indies slave 
labour was introduced in sugar plantations. Almost all planta-
tion areas of the Caribbean and other parts of the New World saw 
this development. Most people at that time believed that slavery 
was inevitable for sugar plantations and that Europeans could 
not get sugar but for slave labour. An idea of suppression and 
cruelty done to slaves for producing sugar cane can be formed 
from a quotation of 1768 according to which "there is not one 
1 
barrel of sugar comes to Europe which is not stained with blood." 
* 
The split location of sugar industry became common with the 
development of refining centres in Europe. The main causes of 
such development were that the demand for sugar in Europe increased 
as it became known to them. They preferred refined sugar and 
were technically more advanced. But they could not cultivate 
cane. On the other hand the tropical countries, such as 
Egypt and other North African countries, produced cane but their 
low standard of living and technical backwardness discouraged 
sugar refining. Hence raw sugar was exported to European 
refining centres which were established on the seaboard to 
save transportation costs. These factors made Lisbon, Marseilles, 
Antwerp, Hamburg and London the key refining centres of that 
1. Quoted from'Von Lippmann by Van Hook, Op.cit., p 134. 
* An industry is said to have a split location when it is part-
ly located near the source of raw material, where the raw 
material is processed to semi-finished stage, and partly it 
is located near centres of consumption where final process-
ing is done. 
1.7 
time, and sugar was one of the most important items of sea-
borne trade by 1600 A.D. 
Gradually sugarcane began to reach the main-land of America. 
Cortez encouraged it in Mexico and Pizarro introduced it in 
Peru.^ Portugese spread it in the Brazil. Gradually the control 
of sugar industry of the Hew ¥orld passed mainly into the hands 
of Spaniards. Their severe regulation of production, price etc., 
proved unfavourable to the industry and it passed into the hands 
of the Dutch, the French and the English. In Brazil the Industry 
developed very swiftly but it was neglected with the discovery 
of gold in 1725. U.S.A. got sugar-cane successfully planted in 
Louisiana in the year 1751. Thus cane had reached almost all the 
3 
present important cane sugar producers by the year 1650. 
Hitherto I was mainly concerned with the development of cane 
sugar industry in various parts of the world. Sugar beet, which 
is the second most important source of world sugar supply, also 
deserves some mention. 
The German Scientist, A.S.Marg-graf, director of Berlin 
Academy of Sciences, is generally regarded the first person 
who successfully extracted sugar from the beet root in 1747. 
Efforts of Achard and Delessurt, the two distinguished scientists. 
1. RosenfieldjOp.cit., p 5 (Cortez was the adventurer who cap-
tured Mexico for Spain). 
2. Van Hook, Op.cit., p 136 (Pizarro was a Spaniard who con-
quered Peru). 
3. ibid, p 137. 
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were also significant. But the main person behind the promo-
tion of beet sugar industry was Napoleon Bonaparte, who having 
been hardpressed by the termination of tropical sugar supply 
due to wars, issued a Royal Decree on 25th March, 1811,for 
large scale cultivation of beet, opening of sugar technology 
training schools and many factories. With the fall of Napoleon 
the industry had to face severe dtimping of tropical sugar; 
but it recouped gradually with the help of the government 
subsidies and the comparative advantage over cane-sugar due to 
the abolition of slavery from tropical islands in 1843. This 
was so because the slave labour was far cheaper in comparision 
to the hired European labour. Vhen slavery was abolished the 
labour in tropical areas did not remain as cheap as it formerly 
was, which increased the cost there to the advantage of the 
beet sugar manufacturers of Europe. The share of beet in world's 
total sugar production rose to 15 percent by 1850 and climbed 
up to about 66 percent by 1900. But ultimately the King Cane -
as Vajider Cook has called it - regained its supremacy and still 
retains it. 
In the foregoing description the economic, social, politi-
cal and many other forces are found working simultaneously in 
the development of sugar industry. In economic forces both 
demand ajid supply have played important roles. Due to scarcity 
of supply till about 14th century sugar was a luxury enjoyed 
1. Zimmermann,E.¥: World Resources and Industries ( N.Y. 1953) 
* Vander Cook, J.V: King Cane, An Epic of Sugar (N.Y. 1939) 
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by few privileged people. But the liking for sweet taste const-
ituted a great potential demand for sugar. Such forces of 
demand have always provided incentive for efforts to make scarce 
things abundant - either through exploration of new sources, or 
ty thlTdivelopmeht of new techniques of production, or through 
the discovery of substitutes. Thus gradually the cultivation 
of cane increased, the beet was discovered as a source of sugar 
and sugar technology advanced. 
In the past the use of sugar has passed through three main 
phases: First as a special sweetening agent and confection, 
then as a medicine and pharmaceutical agent and later as a food-
stuff of general consumption. Its more general consumption as 
1 
a food-stuff began to increase during the 14th century. It 
began to assume the importance of a necessity in association 
with the beverages and the growing popularity of tea, coffee, 
2 
and Cocoa in the 17th century. The increasing demand made the 
sugsur production a profitable business and therefore "men were 
looking for sugar, almost as today they are looking for ursuiium 
and rare metals. 
As time passed, the profitability of the manufacture of 
sugar, the competition for producing better product and the in-
vent ive «9ai»» of mankind helped in the development of many 
1. Van Hook, Op cit., p 130. 
2. Timoshenko,V.P. and Swerling,B.C: The World's Sugar, 
Progress and Policy (California, 1957), p 12. 
3. Edson,H: Sugar - Prom Scarcity to Surplus (N.Y. 1958), p 20. 
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techniques and mechsmical devices which produced purer product 
and reduced wastage of raw material. Significant among such dis-
coveries and inventions are the Baume's spindle and scale deve-
loped aSout 1768. This scale was replaiced by Brix and Balling 
scales. Boucherie brothers introduced a device, similar to 
what is the Filter aid now, in 1778. This increased sugar re-
covery from raw sugar to 70-80 per cent, while it was less than 
40 percent formerly. Many defecants were introduced from time 
to time. The use of charcoal is attributed to Lowitz. The 
technique of centrifuging for separating crystals was patented 
in 1845 in England. The multiple effect evaporation was intro-
duced by Riliux a free Negro of Louisiana. The contribution of 
1 
the British scientist,E.G.Howard,is also noteworthy. 
Having examined the past history of sugar in brief, I now 
proceed to discuss the present position of sugar industry in the 
« 
world. For this purpose an analysis of the geographical factors 
which favour the growth of cane and beet is necessary because 
the sugar industry is located mainly in those areas where these 
2 two crops are cultivated. 
1. Van Hook, Op.cit., pp 139-141. 
2. An exception td this is the location of Sugar refining 
industry. Sugar refineries are usually located on the sea-
boards of consumption centres. In this case we find 'split 
location', i.e. the raw material is partly processed into 
raw sugar in cane cultivation areas and this raw sugar is 
finally refined near consumption areas. Edson, the famous 
•sugar man', thinks that this increases the cost of produc-
tion. In his opinion the production of refined sugar 
direct from juice is economical.- See Edson, Op.cit., p 195. 
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Sugar cane is a grass, genus Saccharum. The most common 
specie is Saccharum Officinarum. It is a perennial plant 
springing up each year from the hud (or 'ratoon')* In suitable 
1 
conditions as many as 8 crops may be obtained from the same bud. 
It is essentially a plant requiring high temperatures and abun-
dant supplies of water, either natural or through irrigation. 
Temperatures ranging between 65*^ to 85 F are required for its 
development, the optimum being around 77 F. A minimum rainfall 
2 m 
of nearly 60"isneeded. The plant is sensitive to frost and 
also requires a dry harvesting period. Moist clay, loam and 
alluvial soils with good drainage are best suited to its culti-
vation. It is extensively grown over the Tropical and sub-
tropical regions where the above described conditions are satis-
factory. In general it may be said that the limits of cane 
cultivation for sugar manufacture lie between the isotherms of 
68°J'? 
Beet is a plant of temperate regions. Ideal conditions 
for its growth are a temperature range between 67 Y and 72 F; 
moist and mild sunny summers for growth, and dry, sunny but not 
too warm, autumns for storage. Fairly heavy soils are reten-
tive of moisture, hence such are advantageous for beet cultiva-
tion, but they must also be friable and deep. 
Important sugar cane producing countries are India, Cuba, 
BrQ,zil, the Phillipine islands, Puerto Rico, Hawaii,Indonesia, 
1. Barnes, Op.cit., p 64. 
2. Rosenfield, p. 66. 
3. ibid, p. 67. 
4. Jones and Drukkenwald, Economic Geography (N.Y. 1954), p 189 
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MauritiitB, Dominica, British Guiana, Formosa and Australia. 
Cuba is an outstanding producer of cane for more than 
half century. 90 per cent of crop is grown by about 40,000 
Colonos or cane farmers. There are some very larfee farms also 
which are owned by ai-l^ s-^ r cooperatives, or big landlords. 
Mills and farms of sugar employ about 70 per cent of Cuba's 
labour force and 70 per cent of <:ultivated land. In fact Cuba's 
economy is almost entirely based on Sugar. This country alone 
produces about 20 per cent of world sugar supply and is the 
biggest sugar exporter sharing about two-fifth of the world's 
2 
total sugar export. Among the important advantages enjoyed 
by this island are the suitable climatic conditions, such as 
sufficient rain, high temperature and fertile soil which permit 
four to eight crops from one planting, 
India produces over 30 per cent of the world's sugar cane 
crop in nearly 4.5 million acres. Some 20 million farmers are 
engaged in its cultivation here. It is mostly raised on small 
farmst The cultivation is concentrated in U.P. and Bihar, 
though southern India is more suitable for cane cultivation. 
"By contrast, sugar is strictly a plantation crop in Hawaii. 
Almost entire million ton output comes from fewer than 50 large 
3 
plantations which employ a total of about 25,000 workers." This 
has resulted in a highly mechanized and scientific cultivation 
1. Das Gupta,A: Economic and Commercial Geography, (Calcutta, 
1959), p 93. 
2. Vance, Op.cit., p 652. 
3. ibid. 
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and that is why Hawaii has the highest yield of cane per acre 
of about 62 tons, yielding 9 tons of sugar per acre; whereas 
in our country the average yield is only 14.7 tons of cane per 
_ 1 
acre and only 1.5 Irons-of s^ar per acre«_ _ 
Due to different climatic reqtuirements the areas of cane 
and beet cultivation are distinctly separated. Only in United 
States, Spain, Argentina and Australia both cane and beet are 
2 
cultivated within the same political frontiers. Cane provides 
about 63 per cent of world sugar supply. It is comparatively 
cheaper to produce sugar from cane than from the beet. This 
is largely due to higher agricultural expenses involved in the 
production of beet, as it requires costly preparation of land 
every year. Sugar cane has the advantage of richer yield per 
acre and easier cultivation also. Moreover,it is grown in 
3 
tropical and sub-tropical areas where labour is very cheap. 
The chief producers of beet are U.S.S.R., Germany, France, 
U.S.A., Czechoslovakia and Poland. The important exporters are 
Germany, Czechoslovakia and Poland. Russia is the largest 
producer of beet sugar. Recently it has emerged as the largest 
producer of sugar in the world also. Its production for 1958-
59 is estimated at 6.2 million tons as against Cuba's 5.9 million 
tons for the same period. 
1. Gandhi,M.P.: Indian Sugar Annual, 1957-58, Table 42. 
2. Van Hook, Op.cit., p 20. (Also see Das Dupta, Op.cit., pp 95-! 
3. Das Gupta, Op.cit., p. 96 
4. ibid, p 96« 
5. F.O.Licht's estimate (Indian Sugar, Calcutta, July, 1959, 
Vol. IX, Ho. 4, p 209). 
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On the average beet sugar contributes one-third to the 
total sugar supply of the world. The rest is provided mainly 
by cane. For the year 1958-59 the total world sugar production 
* 
is estimated at 50,607 thousand long tons, raw value. In it 
17,863 thousand tons were contributed by beet sugar and 50,371 
1 
thousand tons were contributed by cane sugar. 
An interesting feature of sugar is that despite the very 
different production organizations they support, pure beet 
sugar and pure cane sugar are chemically indistinguishable and 
2 
perfect substitues one for the other as foodstuffs. Therefore 
in the international market the competition is fundamentally 
between the entirely different systems of agricultural economy 
that these two crops support. Approximately one-third of the 
world's sugar enters international trade. Cuba, Hawaii, Puerto 
Rico, Java ajtid Philippine islands are important exporters, 
whereas the United States, West European countries and Japan are 
the main importers. Most of the sugar moving in the interna-
tional markets is cane sugar. The economic and political prob-
lems of the sugar industry, such as high overhead costs, regional 
specialization and one crop economies, technological obsolescence 
* The International sugar figures are usually represented in 
Raw Value'. "The raw value of any sugar is its equivalent 
quantity in terms of 96*^  raw sugar. One lb. of refined 
sugar is considered the equivalent of 1.07 lbs. of raw sugar." 
— SUGAR, Facts and Figures (U.S.Cuban Sugar Council, N.Y.), 
p 108. 
1. C.Czarnikow's estimate, Loc.cit., p 191. 
2. Timoshenko and Swerling, Op.cit., p 12. 
3. ibid, p 3. 
1.15 
and multiple competition — not only between countries but bet-
ween cane and beet production, and preferential arrangements 
have noticeably affected trade more than production. 
iaS^'S^ilrSSe^fsf ^ ^ ' -"°'^"- ^"«" ^'^'^'^ ^ ' 
production level have passed 
through several periods of extreme ups and downs in the past. 
The main causes of this tendency were the lack of international 
agreement between sugar producing countries or abnormal condi-
tions such as wars aaid crop failures due to pests, diseases and 
climatic factors. The bottom prices in the past were mainly 
due to overproduction. To counteract the fall of income due 
to lower prices the ma;jor sugar producing countries such as Cuba 
used to increase production because their economies depend 
entirely on sugar. The aggregate result was a further increase 
in supply and a greater fall in prices. During war periods the 
transport difficulties used to cut off the sources of supply and 
the prices sky-rocketed. In immediate post-war periods industry 
tended to develop disproportionately. Edson has given a vivid 
account of such instability during the inter-war period in the 
following words: 
"War inflated prices starl^ ed what was in effect 
a revolution in the sugar industry of the West 
Indies. The income secured by existing planta-
tions led their owners to expand their proper-
ties and induced an on-rush of new capital to 
build additional factories. The sequence of 
events introduced the beginning of an era that 
1. Encyclopedia Britannica, 1955, P 550. 
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was ®alled the dance of the millions, during 
which time there was a mad rush to get into 
sugar production comparable to the haste of 
pp#»peetors staking out their claims in a 
newly discovered gold field...Sometime in 1922, 
...the dance of the millions came to a shudder-
ing halt. This unprecedented and unparalleled 
- feverish activity in the sugar in4ustry had-
begun within a year after World War I had 
broken out in Europe and it increased in fren-
zy as sugar shortages persisted and the price 
of sugar rose from a pre-war figure of 2 cent 
per pound to 5 cents, then continued to climb 
to 6,7,8 cents and finally close to 20 cents. 
The end came with a complete reversal and a 
far more sudden change in these values, the 
prices in short order dropping down from these 
high levels to near 2 cents a pound again."! 
Due to such instability of international prices the need 
for inter-governmental agreements to control output and res-
trict export quotas was felt quite early. The first major 
attempt was the Sugar Convention in 1864. Important interna-
tional agreements after this were the Brussels Sugar Convention 
of 1902; International Sugar Agreement of 1931 ( including the 
Chadbourne Agreement); and the International Sugar Agreements 
of 1937 and 1953. The latest international agreement is the 
International Sugar Agreement of 1958 which came into force 
from the 1st of January, 1959. 34 countries had signed this 
agreement by the end of January, 1959. The International Sugar 
Council, to which the work of this agreement is entrusted, 
estimated the minimum net requirements of the free market at 
1. Edson, Hubert,: SUGAR - From Scarcity to Surplus (N.Y.,1958), 
pp 119, 185. 
* "...two markets in sugar have been created:the protected and 
mainly high cost market, and the unprotected and mainly low 
cost "free" me^ket - the latter's share of world production 
and world trade has progressively declined...over half of 
total worM •aip#!rts, and not much less than six-sevenths of 
total worM productioa is now sold under discriminatory agree-
ments of ©a© kind or the other...The free market, with whicli 
the new Sugar agreemdat is solely concerned is thus the resi-
dual SUDBlier. the mM^knt of l&St rc^ ftnrt." . DPLK Cinntfi., 
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5»405,000 metric tons on the basis of which export quotas were 
1 
allotted to different countries. 
Characteristics of demand i 
and supply of sugar in the j Studies in the demand pattern 
International market. | 
j of sugar have revealed that 
in general the demand for 
sugar has a low elasticity, i.e., a rise or fall in price of 
sugar does not cause a proportionate rise or fall on the quantity 
of sugar demanded. It has been found that a reduction in price 
of 1 per cent tends to be accompanied with an increase of only 
0.3 per cent to 0.4 per cent in the quantity of sugar demanded, 
and similarly an increase in price does not lead to any signi-
ficant fall in the consumption because of the habit forming 
2 
nature of sugar. Bven during the Depression of Thirties its 
3 
demand did not decrease by more than 10 per cent. 
As far as the demand and supply in international market 
are concerned, the following description given by a Technical 
Group appointed by the International Sugar Council for the U.N. 
Sugar Conference of 1956, is relevant: 
"There is, we think, little doubt that supply(of 
sugar) has a low elasticity, at least in the 
short term...This inelasticity derives from two 
main factors. First, sugar exports are the 
mainstay of the economies of most of the major 
1. Indian Sugar (Calcutta, Feb., 1959, Vol. VIII, No. 11), 
p 676. 
2. Encyclopedia Britannica, 1955, p 531. 
3. Vance, Op.cit., p 565. 
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exporters to the free market and, in consequence, 
these countries must produce and must endeavour 
to export a high volume of sugar, whatever the 
price...Second, for many of the smaller exporters 
- the free market is mainly an outlet for residual 
or fortuitous surpluses, after meeting home require-
ments and/or the requirements of protected markets 
...these marginal quantities will be produced 
irrespective of the price ruling at the time." 
" For the following reasons which ate, we think, 
self-evident, there is even less doubt that 
demand in the free market is inelastic: 
(a) First, a considerable part of the demand for 
free market sugar comes from countries with an 
important domestic sugar industry. In these 
cases, therefore, the free market is merely 
meeting residual requirements and, in consequence, 
demand is determined almost entirely by the size 
of the home crop and not by the free market price; 
(a) Second, the highly level of tariffs and other 
taxes on sugar, whidh at present prevail in very 
many consuming countries (as well, of course, as 
in many important producing countries) insillates 
the domestic consumer from the effects of a fall, 
or an increase in the free market price." 1 
This analysis leads to two conclusions. First, there 
is lack of automatic stabilizing force in the international 
market because of the low elasticity of demand and supply. 
If somehow supply increases it would not be adjusted in the 
short run through price adjustments in the international 
market. Similarly the variations in demand would not be 
adjusted. The result would be a surplus or deficit which 
would depress the market heavily or would cause very high 
prices. Due to these reasons the need of international 
agreements arises. 
1. Summary Proceedings of the U.N,Sugar Conference, 1956, 
p. 43. 
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The second important conclusion is that those countries 
which do not have any share in the world export will have to 
face difficulty in exporting. For this the reason is that 
since demand is inelastic,an increase in the world supply 
due to such exports will depress the world prices. Due to 
this reason it would be difficult to earn profit on this 
export. This means that in the long run world supply must 
decrease to adjust itself. For that the marginal countries 
will have to go out of the market. The effect of it, there-
fore, would be a keen competition among sugar producing 
countries in which naturally only those countries which can 
produce at lower costs can survive. 
The above analysis clearly underlines the need of reduc-
ing cost and increasing efficiency in sugar industry of our 
country if we want to develop export trade in sugar. This 
does not mean that it is impossible to get any share in the 
international market. If Indian Sugar Industry develops compe-
titive power there is no reason vfoy it should not get an in-
creasing share in the international market. This is so because 
the demand for sugar is not static,although it may be inelastic 
The trend of world consumption has been sharply upward during 
the past decade and on an average the increase has been nearly 
3.5^ per annum. It is significant to note that in i.sian coun-
tries particularly there has been a more than doubling in 
consumption. 
1. Gandhi, M.P, Indian Sugar Annual 1957-58(Bombay), p 65. 
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A note published fey the P.A.O. estimated the world's per capita 
sugar consumption for 1956 at 40.48 lbs. per annum as compared 
witK tlif pre-war fep capita ayera^ of 31.46 lbs. yearly. 
India is recognized as a potential exporter by the Inter-
national Sugar Council, as caua be judged from the allotment of 
quota for India, which is not based on past exports as is the 
case with quotas for other countries. India has the added 
advantage of proximity to the less developed countries of Africa 
and Asia which are potential markets. 
In fact the development of sugar industry would be bene-
ficial to India both in the present and in the future. The bene-
fits in future are likely to occur because of the bright future 
of sugar as a commodity. In order to appreciate the future of 
sugar, an examination of the nature and uses of sugar, and an 
appraisal of its by-products will be hel|)ful. 
The term sugar covers a wide rajige of articles. To the 
chemist it is a group of carbohydrates having thousands of varie-
ties. Even in common market we can find several types of sugars, 
such as glucose, maltose, Imctose etc. The technical name of 
the populsur white sugar is sucrose. It is represented in Chemis-
try by the formula C^2^22^11* ^*® complete name is a-D-glucopy-
ranosyl B-D-fructofuranoside.^ 
1. Gandhi,M.P. Indian Sugar Annual 1955-56 (Bombay), p 64-
2. Gandhi; Indian Sugar Annual, 1957-58, p 66. 
3. Vsm Hoek, Op.cit., p 1p. 
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Sugar provides a degree of sweetness that is highly valuable 
for improving the palatahility of other foods. In addition 
1 
it has a high energy value of about 1794 kilocalories per pound. 
It is^ considerjsd as one of th^ cheapest sources of human energy. 
Barnes has pointed out that 'Although sucrose alone is not a 
diet on which man can live, it represents about one seventh 
of the total energy intake of human food for a normal person 
under non-restricted conditions of supply. It has been stated 
that an average man's annual food consumption is equivalent 
approximately to 1 million calories. Under present agricultural 
systems this is produced by one-eighth of an acre of sugar-cane, 
while whole wheat flour requires 7 times to produce the same 
2 
amount". But since sugar is a pure carbohydrate with none of 
the nutritional advantages of the protective foods, no minerals, 
3 
no vitamins and no protein , it can-not replace other food articles, 
In future possibly science may evolve means of providing all 
human food requirements in concentrated forms and then sugar 
would play a very significant role. Its present place in modern 
diet is also quite important, and apart from the direct intake 
it is widely used in many food industries. 
Sugar has many industrial uses. In the words of Martin 
"The first era of synthetic chemistry was based on thd discovery 
1. Encyclopaedia Britannica, 1955, p 550. 
2. Barnes, Op.cit., p 1. 
3. Timoshenko and Swerling: The World's Sugar, Stanford 
University Press, California, 1957, p 14. See also 
Martin,L.F: "The Production and Use of Sugar Cane 
(Crops in Var and Peace, Washington, 1950-51), p 293. 
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of almost limitless possibilities from coal tar. In more recent 
times the petroleum a^e has brought even more products. But coal 
and petroleum are irreproducixble raw materials. Sugar takes its 
place with cellulose and starch in the big three of the Carbo-
hydrates, which provide a renewable source of raw material for 
chemical synthesis, industrial uses and food." 
Sugar possesses fabricating and preserving characteristics, 
due to which it is extensively used in food product industries 
such as candy making, baking, fruit canning etc. Its use in 
medical prescriptions and pharmaceuticals is very old, and is 
becoming more and more important. "In fact it plays some drajma-
tic roles in modern medicine, as an extender for blood plasma 
2 
and for intravenous feeding." It is also used in the synthesis 
of Vitajnin B^; Vitamin C and Pencillin; and in formulating many 
insecticides. 
The recent tendency of using sugar in non-food industrial 
uses is showing a marked increase. In one form this use was 
prevalent as early as the Hth century, when the Venetian arti-
sts used it as paint thickener. It is now used in hair tonics, 
shoe polishes, photo materials, explosives, leather tanning, 
silvering mirrors, adhesives and core binders for casting metals, 
and in many other uses. 
Sugar and its by-products have manifold possibilities for 
use in plastics industry. Many tough and insoluble resins can 
1. Martin,Loc.Cit, pp 298-299. 
2. Timoshenko and Swelling, Op.cit., p 12. 
3. Van Hook, Op.cit., p 133. 
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also be mad© from sugar. Sucrose allyl is now a popular coat-
ing material for wood etc. By fermentation hundreds of chemicals 
cein be made from sugar, such as citric acid, lactic acid, oxalic 
acid etc., which have important industrial uses. 
The^  by-products of sugar are also useful and valuable 
industrial products. There are three main by-products of cane 
sugar: Bagasse, Molasses and Press-cake. Normally every 100 
tons of cane crushed yield the following quantities of these 
by-products: 25 tons of bagasse ( 6 tons bleached pulp). 
2i tons of filter-press cake. 
3 tons of molasses (which will yield 150 gallons 
of power alcohol, or it can also yield 200 to 270 
lbs of potash for fertility.) 
Bagasse Is.- used as a fuel since early days; and is still 
used in this way in very large quaint it ies. During the years 
preceding First y/orld War a process was evolved for making in-
2 
sulating wall boards from bagasse. This is a profitable use 
of it, and is gaining importance. The fibre obtained from 
bagasse contains both the high degree and low degree cellulose. 
It is,therefore^ used as a wood pulp also. But the process of 
separating of the high degree cellulose from the low degree 
cellulose is costly. If a cheap process is evolved for this 
purpose, the use of bagasse will become more profitable. The 
1. See Das,S. The Development of Indian Sugar Industry, , 
Bombay. A.lso see Barnes, Op.cit., p 547. 
2. Martin, Loc.Cit., p 297. 
1.24 
carbohydrates in bagasse can also be broken down chemically for' 
the production of furfural, an industrial chemical used in 
making nylons. 
Molasses are obtained in the processing of sugar. Molasses 
contain nmny sugars and o t h e r j i ^ e f u l j ^ & t e x ^ Some of it,J.s^ ^^  
marketed as high grade edible syrups. Some is used in blending 
tobacco and as a feedstuff for animals. M. profitable use of it 
is in fermentation to make ethyl alcohol, which is used in gums 
and resins, oils, dyes, soaps, patent medicines, and toilet 
preparations etc. During war periods molasses is much needed 
for making synthetic rubber. Citric and Lactic acid are useful 
products made from this alcohol. One of the most significant 
use of molasses is for making power alcohol, which helps to 
solve the problem of deficiency of petroleum. Molasses can also 
be used as fertilisers and in road surfacing. Press mud is 
obtained from filter press • during the process of juice clarir-
fication. It is widely used as fertiliser. Wax is also obtained 
from it. Such wax is widely used in shoe polish, floor wax and 
carbon papers. During wars there is always a shortage of natural 
fats and waxes. However, the quantity of press and used for 
making wax is still not much. 
Aconitic acid is found in considerable quantity in many 
cane juices. This c ^ be used to produce plastics of excellent 
optical properties and is particularly suited for safety glass 
and molded resins. 
Different sugar producing countries have developed different 
industries to utilize these by-products. For example bagassee 
is converted into paper products in Peru; Cuba, Hawaii, Australia 
1,25 
and Louisiana manufacture wallboards and insulating sheets from it 
that serve instead of lumber and alternative building materials. 
In Australia and Cuba cane wax is extracted. The development 
of by-products, like^any other commodity, obviously depends largely 
upon the demand for them. It has been found that during war 
periods the importance of by-products increases tremendously 
due to non-availability of bulk natural wax, scarcity of pet-
roleum and rubber etc. It is, however, clear that the by-pro-
ducts of sugar are useful and there is possibility of develop-
ing them to the advantage of sugar industry in future. 
From these facts it can be said without undue optimism 
that sugar has a bright future, because it will play a more 
significant role in the coming 'carbohydrate age. ' Development 
of sugar industry will increase national income, employment 
and foreign exchange not only through the main industry, but 
also through the utilization of by-products and development of 
other industries which use sugar as raw material. 
CONCLUSION I The history of sugar indicates that sugar i has been known to human beings since very 
early times, but its use as a commodity of mass consumption deve-
loped after a long period. In this development the economic 
forces of demand and supply, the technological improvements, 
scientific discoveries and even political and social factors 
have their share of influence. At present it is an important 
1. Timoshenko and Swerling, Op.cit., pp 8-9. 
2. ibid, pp 9-12. 
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internatianal commodity and sugar industry is highly developed 
in many countries. 
In view of the diversity of uses of sugar and its by-pro-
ducts it is expected that its significance will further incre^ ase 
in international economy. Indian Sugar Industry can get an 
increasing share in the international market, provided it deve-
lops competitive power through greater emphasis on cost reduc-
tion and efficiency. 
C H A . P T E R I I 
ROLE OF SUGAR INDUSTRY IN INDIAN ECONOMY 
GMPTER II 
mm OF SUGAR INDUSTRY IN INDIAN ECONOMY 
In the last chapter I came to the conclusion that there^ 
is an increasing scope for sugar in the international market 
and India can have a greater share in it if it can develop the 
competitive power by reducing the cost and increasing the effi-
ciency of the sugar industry. Before taking up these problems 
I propose to discuss fehat part of the history of Indian Sugar 
Industry which is helpful in examining the structure of the 
industry as it exists today. Later the main characteristics 
of the sugar industry amd its contribution to the economy of 
India will be discussed. These analyses will help in develop-
ing a line of approach for tackling the problems of cost reduc-
tion and efficiency. 
History of the Modern 6 m, i.- *• »T -D- • TV 
Indian Sugar Industry ^^^ writings of Al-Biruni, Ibn-
Batuta, Marco Polo and other 
European mariners clearly indicate that a flourishing sugar 
1 
industry existed in India before the Industrial Revolution. 
This industry was of the cottage and small scale type producing 
a crude brown sugar. Some special refined sugars were made in 
small quantities, which were used for medicinal purposes or as 
1. Deerr,N. 'Short History of Sugar in India'. International 
Sugar Journal 1928, Vol. XXX, p 136. 
a.; speciality by the very rich people. It was also exported 
to far off countries and was called the 'Indian Salt• at some 
places. Thus besides being the home of a specie of sugar-
cane India was the leading sugar producer of the world, and 
* she re t ained this pr imacy up ^ ilX M^tj) r i cal t ime,s^,_ untJil^  
science, capital and enterprise and development of transport 
3 
altered conditions." 
According to Noel Deerr, 1791 may be regarded the year of 
the beginning of the modern history of sugar in India. In this 
year the white population of Sayti and San Dominigo was laassacred 
in the Black Rebellion and this resulted in the disappearance 
of the largest producer and exporter of sugar of that time. The 
price of sugar rose very high and to take advantage of this si-
tuation the East India Company exported the first consignment 
4 
of sugar to England in 1791 from India. This company acted 
only as a merchant, not as a producer. A 'boom was fehus experien-
ced in the Indian sugar industry, but it was short-lived because 
the West Indian^ Islands started developing their industry rapid-
ly and the period till the end of the Napoleonic wars was the 
most prosperous period of the British West Indies. 
The British Tariff policy had a marked effect on the deve-
lopment of the Indian sugar industry. Till the year 1836 the 
1. The author of Makhzan-ul Adviyya lists ten kinds of sugars 
made during Muhammadan period of the Indian History. 
See Hadi, fip.cit., p 2. 
2. "The Greeks and Romans obtained it in small quantities and 
at great costs from India for medicinal use, and termed it 
Indian salt", ibid. 
3. Report of the Indian Sugar Committee, 1920 (Simla, 1921) 
P 357. 
4« Deerr,N. ibid. 
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duty was in favour of the West Indian sugar. It was equalised 
in 1836 and, therefore, considerable capital was invested in 
sugar industry of India after this year. Capital from Vest 
Indies was also transferred to India and a large industry 
sprange up, extending from Saharanpur on the west to Calcutta 
1 
on the east with a simultaneous development in Madras. In 
1846 the export of sugar from India to Britain had reached 
60,000 tons. 
The pattern of the development of sugar industry was 
mainly in two forms: The vertically integrated factories 
owned by the European planters who also purchased cane from 
peasant proprietors and produced sugar direct from cane. The 
other group of factories purchased gur from indigenous produ-
cers and refined it into sugar. There were a few factories 
which combined both the processes. The factories producing 
sugar direct from cane were established mostly in Uttar Pradesh, 
Bihar and in Madras, such as in Azizpore, Motihari, Seeraha, 
2 
Barrah Chakia, Belsund, Jummoah, Bog-^ a, Gorakhpur and Rosa. 
The gur refining factories were popular in Bengal. At Dhoobah, 
Cossipore, Seebpore, Albion and Ballicoll some of the largest 
•5 
gur refineries of that time existed. The factory at Dhoobah, 
was believed to be the largest and best equipped in the world. 
A factory using the diffusion process of manufacture, which 
is a unique instance in the history of sugar technology, was 
established by Messrs Binny & Co.j at Madras and was known as 
the Aska Sugar Factory. 
1. Deerr,N: "Sugar in British India", Empire Production, 
May, 1929, p 101. . 
2. Deerr,N: "A short History of Sugar in India", Loc.cit.,, , 
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In the year 1846 the British Tariff policy changed under 
the influence of Cobden and Manchester Schools of thought. 
Therefore "...from trade became a fetish and the purchase of 
raw ^ products in the cheapest market became a dogma. On these 
principles slave-grown sugar was admitted to Great Britain 
on equal terms with that produced by free labour, and in a 
few years the industry, which had been built up in India, 
1 
almost entirely disappeared." 
Another blow to the Indian Sugar Industry was the develop-
ment of sugar industry in Mauritius with British Capital and 
Indian labour. Sugar was imported into India from there in 
large quantities, but exports from India to other countries 
exceeded imports till 1863. "In 1863-64 imports exceeded 
2 
exports for the first time." Then the rapid growth of the 
European Beet Sugar Industry resulted in the dumping of bounty 
fed sugar from Austria and Germemy from 1897-98 onwards. Accord-
ing to Hadi:"Successive falls in the market price of foreign 
refined sugar led to gradual, but in the end a very marked 
decrease in the price of native sugars...In the short space of 
two years the beet sugar replaced the Indian khand and chini 
in the halwai's shop to the extent of at least 50^...and even 
the poorest opium smoker of Lucknow could afford to indulge in 
the luxury of sweetening his tea with the brilliant foreign 
3 
stuff - a pleasure he had never dreamt of before." In 
1902 the Government imposed special countervailing 
* Slaves were employed in Sugarcane cultivation mainly in 
the West Indian Islands. 
1. Deerr,N: "A Short History of Sugar in India", Loc.cit. 
duties on sugar produced in Germany and Austria. After the 
Brussels Conference of 1901-2, the continental countries gave 
up the practice of bounty and the duty was lifted. In the year 
1904 the U.S.A. started giving preference to the Cuban sugar 
under the Reciprocity Convention and the Japanese started gett-
ing sugar from Formosa, hence the American and Japanese markets 
were lost by the Dutch planters of Java. Therefore they diver-
ted their attention to India and large quantities of sugar were 
exporte'd to India from Java after this year. 
Establishment of Modern 
Factories in India 5 The construction of the first 
modern sugar factory in India 
has been claimed by Messrs Mirrless Watsen Co.Ltd., of Glasgow. 
According to their description the "first real sugar factory 
was built in 1877 by Mirrlees, Tait & Wilson, of Glasgow, at 
1 
Madhopore, in the Punjab." As pointed out earlier the condi-
tions were not suitable for the development of sugar industry 
at that time and therefore a large number of factories could 
not develop. They sprang up only in the beginning of the 20th 
century when the competition of artificial indigo with the na-
tural indigo made the natural indigo unprofitable. "In 1902 the 
India Development Co. was formed and the largest of Its enter-
prises was established at Ottur in Bihar...At the same time two 
much smaller factories were built. These three formed the 
commencement of Sugar Factories in India as these are known 
d 
3 
2 
today." About the year 1904 factories were establishe at 
Japaha, Pursa, Mahrowrah, Barrah Chakia and Purtabpiare.' 
1. "Sugar in India": Mirrlees Watson & Co.,Ltd., Engineers, 
Glasgow, August, 1932, p 3. 
the general opinion of the millowners of that time was that the 
quality of Indian cane was extremely poor and, therefore, they 
were not inclined to install better equipped factories. In 
fact they were mistaken as was proved by Messrs Begg,Sutherland 
and Co. This misconception resulted in the establishment of 
"inefficient factories which could not compete with the well 
equipped countries such as Mauritius and Java, etc. The lack of 
positive cost reduction measures together with the absence of 
protective policies of the Government hampered the development 
of Sugar Industry in India. 
Since the year 1905 till the beginning of the First World 
Mar a period of low prices, and low efficiency existed. After 
1914 the prices rose high and development started again, but 
in this very year India lost her first place as the largest 
sugar producer of the world because other countries like Cuba 
2 
and Java developed their sugar industry rapidly. The tendency 
of development was arrested after 1921 and gradual decline star-
ted. In 1928 there was a sharp decline and pre-war level was 
3 
reached. The main cause of this can be attributed again to 
comparative inefficiency coupled with international competition. 
By this time the demand for protection had assumed a great 
significance and therefore some detail of the history of protec-
tion would not be out of place. 
According to the Indian Sugar Committee of 1920. "Apart 
from the more or less abortive measures taken against bounty 
1. ibid, p 105. 
2. Das,Si "The Development of Indian Sugar Industry", Bombay, 
p 4. In 1914 the Total Production of Sugar (including Gur 
and Khaadsari) was 2,460,573 tons and of Cuba it was 2,392fSSl 
tons. Iltst Indian Islands develoDRd rnni<^ iv tn take advanta«« 
of tli9 Var ¥®om« 
fed sugar in 1899, 1902 and 1904, the tariff on sugar impor-
ted in India has hitherto been purely for revenue and not 
* 
for protective purpose." Along with the general tariff, 
sugar was subjected to a 5 per cent'^d valoreja duty since 
1894. In 1916 the duty on sugar was raised to 10 per- cent 
due to war, while the general tariff was 7i^, so sugar was 
treated individually for the first time but the purpose was 
not protection. It was raised to 15?^  in 1921 and 25^ in 
1922. The Indian Sugar Committee was in favour of a quanti-
2 
tative duty in comparison to an ad valerem duty. There-
fore in 1925 a specific duty of Rs 4/8/- per cwt. on super-
ior sugar was imposed which was equal to approximately 30^ 
ac^alorem duty. The duty was further raised by Re l/s/-
per cwt. in 1930, which was nullified by the fall in prices. 
The Government of India realised the importance of 
developing the sugar industry in India after the First World 
War. Before it the government considered India as a good 
market for selling the sugar produced in other British colo-
nies. Accordingly the British Government levied duties on 
imported sugar in such a way as to encourage the sugar imports 
from other British Colonies and to discourage the entry of 
3 
sugar from Germany and Austria. The Indian Sugar Committee 
of 1920 was then appointed. This committee examined the 
1. Vakil and others: Op.cit., p 66. 
2. Op.cit., p 268, The Committee pointed out that a quanti-
tative duty had two advantages: Safer future transactions 
and desirable protection effect; whereas the advalorem 
duty ezagg$rat@i pireteetion when it was least needed, 
i.e. dmriog high pri@@s« 
3. Sbali,I.J.8"History of Indian Tariffs'*; quoted fey Vakil 
and others, Dp.cit., p 59. 
* Eejort of the ladiaa S»giir C#iiai%t 1920, p 269; 
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various problems and possibilities for the development of 
sugar industry in India and submitted a comprehensive report. 
It pointed out the enormous waste caused by the primitive 
process of ^ ur manufacture and recommended the development 
of tJbe industry^oa the following lines: 
1. The Introduction of less costly and more efficient 
methods of manufacturing gur on a small scale. 
2. An extension of the manufacturing of sugar direct from 
cane in large factories^combined with improvements in 
the processes followed. 
Among other recommendations, some of the important 
2 
ones were the fixation of the minimum price of cane, the 
3 
sliding scale basis for the payment of cane, and the con-
4 
version of the revenue duty into protective duty. 
Another notable step was taken by the Government when 
the Sugar Committee of the Imperial (now Indian) Council 
of Agricultural Research, which met in October 1929, recommen-
ded the institution of a Tariff Board enquiry into the ques-
tion of protection. This was accepted by the Government 
and the matter was referred to the Tariff Board in May,1930. 
It submitted its report in 1931 and recommended 15 years 
protection scheme by the raising of the import duty to 
Rs 7/4-/- per cwt. for the first seven years and to Rs 6/4/-
for the remaining period. The duty was accordingly raised 
in April 1931, but in the emergency budget of September 1931 
the surcharge of 25% was also added. Then the Sugar Industry 
(Protection)Act 1932 was passed and thus protection was 
granted to this industry and the duty rates were fixed for 
1. Report of Indian Sugar Committee, 1920, p 205. 
2. ibid, p 247# 
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the first seven years after which another enquiry was to be 
made to determine the extent of protection for the remaining 
8 years. 
It is too well known that the grant of iDrotection 
conferred a great 130:0^  '"PO'^  ^ *^ ® sngar industry of India 
and that it presented an unparalelled example of rapid 
development after protection. Sir Purshottam Das Thakur 
has rightly remarked: "If Sir George Schuster, as Finance 
Member of the Government of India, had not, as appeared then, 
taken his courage in both hands and decided to give protec-
tion to the sugar industry, the economic history of India 
during the war period as far as sugar consumers are concerned, 
1 
would have been substantially different." Table Eo. 1 
shows the progress of this industry after the protection. 
This table (shown on the next page) shows that the quantity 
of imports was 3,89,730 tons(valued at Rs 616.53 laks) in 
the year 1932-33. It fell to 24,030 tons (valued at Rs 
23.92 lakhs) in 1936-37. The number of factories working 
rose to 112 from 57 in only one year after protection and 
production rose to 1,111,400 tons in 1936-37 from 290,000 
tons in 1932-33. Thus our country became self-sufficient 
in respect of this essential food commodity within a short 
period of 4 years aind saved an annual drain of about 15 
crores of rupees by way of sugar imports. 
Till the beginning of 1937 rapid development continued 
and production was at a high level. ; Consequently prices of 
sugar began to recede partly due to the world depression 
1. Gandhi,M.P: "Problems of Sugar Industry in India," 
(Bombay, 1945), Foreword* 
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fABIE NO I 
PROGEBSS OF INDIAN SUGAR INDUSTRY* 
1931-32 to 1957-58 
( S e l e c t e d y e a r s . ) 
(Thousand tons) 
Year 
Nov-
Dee. ^ 
1931-32 
1932-33 
1936-37 
1937-38 
1939-40 
1941-42 
1943-44 
1945-46 
1947-48 
1949-50 
1951-52 
1953-54 
1954-55 
1955-56 
1956-57 
1957-58 
No.of 
cane 
ragro-
ries. 
(woi-k'mgf) 
32 
57 
137 
131 
138 
141 
145 
138 
134 
139 
139 
134 
136 
143 
147 
156 
Cane 
f ac to ry 
produc-
t i o n . 
Nov-Oct. 
160 
290 
1,111 
915 
1,208 
751 
1,201 
923 
1,075 
979 
1,483 
1,001 
1,590 
1,862 
2,029 
1,975 
KJi sj td s &r i 
(Nov-rDec) 
250 
275 
100 
115 
115 
92 
137 
107 
105 
175 
100 
95 
150 
100 
100 
300 
Tota l 
p roduc-
t i o n of 
suga r . 
472 
645 
1,237 
1,047 
1,350 
863 
1,346 
1,034 
1,185 
1,158 
1,584 
1,097 
1,741 
1,963 
2,130 
2,275 
Net 
of 
Imports 
€«ga r 
(Nov-Oct.) 
586 
390 
24 
22 
67 
30 
• • 
* • 
14 
• • 
Nil 
693 
852 
214 
Ni l 
Ni l 
Source : Gandhi, M^P. "Su.'^'ar I ndus t ry at a Glance" , 
The Indian Sugar I n d u s t r y , 1957-58 Annual, p i 
Note: The q u a n t i t y of Sugar produced during the year 
1958-59 was 1,918 thousand t o n s . ( I nd i an Sugar , 
December, 1959, p 556) . 
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forces and partly due to the large supply of sugar. To 
meet this crisis the Indian Sugar Syndicate was formed in 
May 1937, with the aim of stabilising prices by fixing quotas 
and territories for sale. It started its work in July 1937 
with headquarters at Calcutta. It was a voluntary organi-
zation joined by 106 factories out of the existing 135. 
During this period the Sugar Factories Control Acts were 
also passed by the Governments of Bihar and Uttar Pradesh. 
On the request of the Syndicate the Governments of these 
states made the membership of the Syndicate compulsory for 
the factories. The Syndicate worked satisfactorily in the 
beginning and helped in tiding over the sugar crisis of 
1937-38, but later on it exploited the consumers by its mono-
poly powers and maintained unreasonably high prices. This 
led to the withdrawal of recognition by the Governments of 
U.P. and Bihar. After some time the recognition was restored 
subject to certain conditions, such as the approval of Sugar 
Commission for fixing basic prices and quotas. The Syndi-
cate, however, did not maintain a high business morality 
and breached these conditions several times in 1949. Conse-
quently its recognition was again withdrawn. 
To give further details of the protection history, let 
me now tntH to the Second Tariff Board which was appointed 
in March 1937 and submitted its report in December 1937. On 
its recommendation it was decided to continue the existing 
duty till March 31, 1939. Prom 1st April, 1939 the import 
duty was fixed at Rs 6/l2/- per cwt. The Protection Act of 
1932 expired on 31st March, 1946, but it was extended by 
another year. On the recommendation of the Tariff Board of 
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1947 protection was extended for a further period of two 
years, ffiwo more Tariff Board enquiries were instituted in 
the years 1948 and 1949. On the recommendation of the 
Tariff Board-, 1949, i^ <^ tection. was witMrawn ia-tJie-year^  
1950 after a period of 18 years. At present there is no 
protective duty but there is virtual protection because 
of import restrictions. 
As a natural consequence of the protection, the revenue 
of the Government of India from import duty was considerably 
reduced. For example the revenue from import duty on sugar 
was about Rs 10 crores in 1930-51 which was reduced to mere 
Rs 25 lakhs in 1937-38. The result was that the Government 
imposed excise duty on sugar in the year 1934 at the rate of 
Re 1/5/- per cwt. and it was raised to Rs 2/- per cwt. in 
March, 1937. On the outbreak of the Second World ¥ar, the 
excise duty was raised to Rs 3/- per cwt from September 1939. 
From 1st April, 1942, a general surcharge of 20 per cent was 
levied on almost all articles, hence the total duty on sugar 
rose to Rs 11/1/7^ per cwt. 
During the Second World War a disequilibirium was 
created in the sugar industry which resulted in the scarcity 
of sugar and its high prices. It was difficult to import 
sugar from abroad and the existing supplies were heavily 
drained by war needs. It was also not possible to expand 
the industry because of the non-availability of sugar machi-
nery. At the same time the country was facing inflation 
due to war which increased the effective demand for sugar. 
2.13 
The combined result of all these forces was an acute sugar 
problem. To meet this crisis control was imposed for the 
first time in 1942, and it was continued till December, 1947. 
k temporary surplus was created in 1947 due to the 
partition of country and the loss of a portion of the home 
market. In 1949 the country was again faced with scarcity 
on account of the rigging of sugar market by the Syndicate. 
This led the Government of India to re-impose control. In 
1950 the Selective Control Policy was enforced according to 
which the 'free market selling'of sugar beyond 107^ of the 
average of the production of 1948-49 and 1949-50 seasons 
was allowed to the mills. This provided incentive to the 
industry and rapid development followed. 
On the basis of the Sugar consumption during the days 
of control the Planning Commission estimated 1.2 million 
tons for internal consumption. Accordingly the target for 
the first Five Year Plan was fixed at 1.5 million tons and 
extension in the capacity was not considered necessary. The 
decontrol in the year 1952 falsified this assumption. Con-
sumption rose from 1 lakh tons to about 1 .4 lakh tons per 
month in the year 1952-55. The total consumption was about 
1.6 million tons for this year. The Plan's target was re-
vised to 1.8 million tons in March, 1954 and the capacity 
target was raised to two million tons.. During this period 
large quantity of sugar had to be imported to meet the spurt 
in consumption. 
In the last year of the First Plan the target was exceedec 
2.14 
as the production was 1.86 million tons. This figure re-
presented an increase of 86^ 5 over the average pre-Plan 
period, which is comparable to 78^ increase in cement, 58^ 
in Paper, 40^ in Cotton Textiles, 33^ in Iron and Steel a,nd 
1 
125& in-^u#e. 
The above historical resume gives a clear indigjation 
that Indian conditions favour the development of sugar 
industry. In the past whenever favourable condition existed 
it responded quickly to the demand. This respQnsiveness 
holds out a promise for the future. Now an appraisal of the 
present structure of sugar industry is needed so that a 
clearer line of approach may be evolved to tackle the prob-
lems of cost reduction and efficiency. 
The present structure of Indian sugar industry is 
shown in the table No. 2 on the following page. 
The table No. 2 clearly shows the greatest concentra-
tion of factories and area of cane cultivation in the U.P., 
followed by Bihar and Bombay. The -cctuse for such concentra-
tion is to be found in historical as well economic factors. 
The main consideration in the location of sugar industry is 
the availability of fresh-cut canes. In the initial stages 
of establishment of sugar industry,U.P. and Bihar attracted 
the location of factories because cane cultivation was prac-
tised here due to the existence of old gur and khandsari 
industry. Northern areas are not as suitable for cane culti-
vation as the southern areas are, as can be seen from the 
1. Sawhney,B.M:"Our Sugar Industry", (Major Industries of 
India - 1957-58, B«iiil>«y), p 99. 
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figures of yield per acre, but there were certain facili-
ties in the North which promoted the cultivation of cane in 
the North. Among these the important are the irrigation 
facilities, shorter growing period and the possibility of 
rotation with other ©j?©ps* As far as nearness of market is 
concerned, that too is within easy reach in the northern 
areas on account , of concentrated population. The condi-
tions were more or less opposite in the South, therefore, in 
spite of suitable climatic factors it could not be developed 
theri. According to Maxwell, "In the South (India), water 
is comparatively scarce and dear, and practically all is used 
up for growing rice: in the north-west wheat is grown, as a 
winter crop, and thus does not compete with sugar-cane for 
water...In the South,...sugar-cane is one of the most expen-
sive crops and for a ryot to start growing it is taken as 
a sign that he is getting on in the world." 
Due to these reasons CLE's industry had the large'st 
share in the industry before protection and continues to 
enjoy it today also. The table on page 2.17 shows its 
progress after protection. 
The table No. 3 on page 2.17 shows that that HP's Sugar 
Industry has continuously developed, in spite of the fact 
that it is handicapped in many respects as compared to the 
1. Maxwell, Fra.incJiT, p 16. This does not mean that the cost 
of cane per ton is high in the South, because Cost depends 
on the output per acre also. The cost of cane cultiva-
tion is estimated at Rs 1.20 in the U.P. as against 
Rs 1.05 and Rs 1.10 for Bombay and Madras respectively, 
See Gandhi,M.P.; 'Indian Sugar Annual, 1957-58, 
Table t2. 
TABLE NO 3 . 
PROGRESS OF SUGAR INDUSTRY IN UTTAR PRADESH 
AFTER PROTECTION 
Season 
IfOV'./Oct. 
Area under Ca lcu la ted Number of 
Cfflfie(00O p roduc t ion f a c t o r i e s 
a c r e s ) of suga r - working. 
cane 
(000 tons) 
Sugar pro-
duction by-
factories 
(00 tons) 
1952-55 
1933-34 
1936-57 
1941-42 
1947-48 
1951-52 
1952-55 
1955-54 
1954-55 
1955-56 
1956-57 
1,793 
1,734 
2,515 
1,783 
2,525 
2,965 
2,645 
1,975 
2,292 
2,720 
3,050 
27,008 
26,137 
38,400 
18,987 
28,010 
31,690 
26,510 
20,732 
28,277 
29,400 
34,783 
at—iiL. 
33 
60 
70 
72 
65 
66 
66 
65 
68 
68 
68 
1,403 
2,738 
6,355 
4,026 
6,335 
8,340 
6,997 
5,589 
9,034 
9,891 
10,800 
Source: Indian Sugar Mannual - 1957 
(Indian Su, ar Technologists Association, 
Kanpur.) 
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Southern States. In view of the growing industry in the 
Southern axeas the need of efficiency is greater in U.P. 
Besides, an increase in efficiency of the industry of U.P. 
would mean increase in efficiency of the whole industry of 
India also. 
Let us examine now the other characteristics of the 
Indian sugar industry. The o p e r a t i n g season of the 
factories depends upon the cane crop, hut on the average it 
is around 120 days. There is a wide difference in the crush-
ing season between the North and the South, as in the North 
it is around 119 days while in the South it is around 159 
days. There are many other factors which prove the suitabi-
lity of locating the sugar industry in the South. To add 
some more, the sucrese content of the cane is also higher in 
the South as is illustrated by the average recovery of sugar 
which is 9.92 per cent in the South as against 9.52 per cent 
in the North of India. The ratio of profits after deprecia-
tion and tax to net worth during 1937-54 was 11.4 per cent 
for companies in the South as against 7.6 per cent in the 
North. These factors clearly show locational diseconomies 
in our Sugar industry. The result is a reduction in the 
over-all efficiency of India's industry, p 
As far as the size of Indian Sugar factories is concer-
ned, it varies widely. There are factories of only 50 tons 
cane crushing capacity per day as well as factories having 
1. Financial Trends in the Sugar Industry, (Published by 
Association of Trade and Industry, Bombay, 1957), p 3. 
1 
capacity above 3000 tons. The following Table No. 4 shows 
the distribution of sugar factories according to capacity 
during the period 1953-54. 
Table No. 4 
Distribution of factories according to capacity 
Daily Cane-crushing No.in North No.inSouth Total. 
Capacity. India. India. 
17 
54 
22 
16 
8 
Below 600 
600-899 
900-1199 
1200-1799 
1800 and i 
tons 
above. 
9 
24 
18 
14 
6 
8 
10 
4 
2 
2 
TOTAL 71 26 97 
* Source: Financial Trends in Indian Sugar Industry(Asso-
ciation of Trade and Industry, Bombay, 1957), 
P 4. 
This table shows that the largest number of factories 
is between 600 to 900 tons capacity group. This group 
accounted for 28,521 tons cane crushing capacity per day 
in the year 1954, which was again the highest as compared 
to other groups. The minimum economic size of a factory is 
efficially regarded as between 700 to 800 tons and the 
optimum unit according to official opinion is around 1,000 
tons. This contention has been confirmed by statistical 
1, To give conci^ ete examples. The Coimbatore Agro Industries 
Ltd.,Bodanur,Madras,has a plant of only 50 tons capacity 
per day,whereas the Hindustban Sugar Mills Ltd.,Gola 
Gokaraiinath(iCheri),U.P.has plant of 3,000 tons capacity, 
(See The list of cane sugar factories,Pt.II,of the Tear 
Book aad Directory of Indian Sugar Factories 1957-58 ®f 
the S.T.A.^Kaapiir). 
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studies. The Table No»4- shows that a large number of our 
sugar factories are below the optimum size. As many as 31 
factories were even below the minimum economic size. These 
facts indicate the diseconomies of scale which affect the 
efficiency of sugar industry of our country as a whole. 
<^ne distinct characteristic of this industry is its 
close link with agriculture. The prosperity of the sugar 
factories depends upon the availability of good quality cane 
and the prosperity of cultivators largely depends upon the 
demand of cane by the sugar factories. The reason is that 
sugar cane constitutes the largest part of the total cost of 
producing sugar. The Table No. 5 gives an idea of this fact. 
Table No. 5 
Estimated break-up of the ex-factory price of Rs 36.00 per 
maund for 1957-58* 
CANE CHARGES; Rs Rs t^tl? 
Cane price at Rs l/7/- per maund price, 
of cane for manufacture of sugar. 14.67 
Cooperative Societies' Commission 
© 9 pies per maund of cane. 0.46 
GOVERHMSNT TAXES; 
Excise duty @ Rs 11.25 per cwt. 
plus an additional excise duty 
of Rs 3.31 per cwt. 10.69 
Cine Cess. 1.94 
MAHUFACIURING CHARGES.Etc; 
15.13 42^ 
12.63 35^ 
Vages and salaries, interest etc. 5.19 14?^  
Profit. 1.14 3% 
Loss on export sales. 2.00 6% 
36.09 
Less value received for Molasses 0.09 
Total 56.00 lOOjt 
* Source; Gandhi,M.P; Indian Sugar Annual, 1957-58, p 24* 
;a«iasg^>^ig6^aa«^fo' 
• ^ T - y p i - y - t r 
According to this table the cost of cane is 4-2 per cen 
of the ex-factory price which contains as much as 35^ as 
government duties. If these duties and the figures for 
profit etc. which are not directly related with the cost of 
production are excluded, then the percentage of cane cost 
to the total cost of production rises to 64-7^ . The signifi-
cance of cane is,therefore,evident. 
^2he second reason for the importance of cane is the 
direct relationship of the quality with the manufacturing 
efficiency of the factory. The principal features making 
up the quality of the sugar cane are the amount of sucrose 
present in it, its fibre content, and the purity of its 
juice. As a broad basis it may be said that the average 
cane presents in round figures the following quality: 
Sucrose 13 per cent 
Fibre 12-13 per cent 
Purity 87.5 per cent 
If the sucrose content is low, fibre content is high 
and the purity is low, the cane is considered to be of a 
poor quality. This would result in a lower over-all effi 
ciency because both the extraction efficiency as well as th 
1. Maxwell, Francis: "Economic Aspects of Cane Sugar 
Production, (London, 1927), p 49. 
* The purity of any liquid containing sugar, such as 
molasses, sirup or ca»B juice, is the percentage of 
sugar in the total solids present in the liquid. In 
a more technical language it is "the percentage of 
sucrose (pol) in the solids or Brix." 
Spencer, G.L., and Meade, G.P: Cane Sugar Handbook 
(New York, 1952), p 584. 
recovery efficiency would decline. In short the quality 
of cane has an important bearing upon the technical effi-
ciency of a factory, which is likely to affect in turn the 
economic efficiency and the profitability of enterprise as 
well. . , ^ ^  _ 
The quality of Indian cane is low as compared to other 
countries but it is not very inferior. The Table No. 6 shows 
this fact. 
Table Ho. 6 
Quality of Indian Cane as compared to other countries 
Country and season. Sugar % cane Fibre % cane Primary Juice 
purity. 
India (1955-56) 
South Africa 
(1955-56) 
British Gtiiar\.a 
(1956) 
Java (1955) 
Mexico (1954-55) 
Philippines 
(1954-55) 
12.29 
13.87 
10.96 
13.47 
11.98 
12.88 
15.85 
15.74 
14.88 
15.86 
14.51 
11.56 
82.55 
88.00 
82.95 
86.90 
82.06 
84.42 
*. Extraction efficiency represents the percentage of 
the sugar contained in the cane which is obtained in 
the mixed juice. Recovery efficiency represents the 
percentage of sugar contained in the juice which is 
recovered in the form of marketable sugar. Over-all 
efficiency represents the percentage of sugar of the 
total amount of sugar contained in the cane which is 
recovered as commercial sugar in the bags. See Maxwell, 
Op.cit., p 109. 
** Source: Indian Sugar, August, 1959, p 502. 
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In respect of cane yield and recovery of sugar our 
country is much more handicapped, as can be seen from 
Table No.7 given below. 
Table No. 7* 
Yield of cane, sugar per acre and recovery per cent in 
7 different countries 
Country Tons of cane Recovery per- Tons sugar 
per acre. cent cane. per acre 
Cuba. 
Hawaii. 
Egypt. 
Mauritius/ 
Java. 
Australia. 
India. 
17.12 
62.05 
30.42 
19.63 
56.20 
21.34 
14.70 
12.25 
10.46 
9.97 
12.08 
11.49 
14.33 
9.50 
2.095 
6.489 
3.032 
2.370 
6.440 
3.060 
1.394 
* Source: Indian Sugar (Calcutta) Mauch, 1959, P 838. 
Sec Dietgraw be.twae» )?a-ges 2.- 2.0 avuL 2:-2.l. 
In the states of India this handicap is greater for 
U.P., because the recovery percentage here is 9.93 as 
compared to 11.15 in Bombay and 10.28 of Mysore. 
Apart from the quality of cane, the quantity available 
•for 
for crushing is also important/sugar industry. In our coun-
try a large quantity of cane is utilized in the manufacture 
of crude sugars, known as 'Gur* and 'Khandsari', These are 
cottage and small scale industries of a great magnitude. 
1. See Table No. 2. 
tf:.<i'^ 
In the season 1955-56, 49 per cent of cane was used for the 
manufacture of Gur and 18.2 per cent in production of Khand-
sariJ Thus only less than one-third of the cane crop was 
left for sugar factories, of which some quantity is used in 
chewing etc* also. The production of khandsari in the yeax 
1956-57 was about a lakh tons and that of the Gur was about 
2.5 million tons. The production of Khandsari for 1957-58 
was expected "to be abo-al. 3 lua."I&Vi "tons. lYife T%a.sc»n lor -this 
was believed to be the indirect protection enjoyed by this 
industry by way of exemption from excise duty, cane cess 
and cooperative societies' commission totalling about Rs13/-
per maund to which the vacuum pan factories were subjected. 
Gur is a "perfectly wholesome food and there can be 
2 
no objection to its consumption on hygienic ground" . Simi-
larly the Khandsari sugar is a sugar of a lower degree of 
purification but it contains nothing objectionable as a 
foodstuff. The process of manufacture in both of these, 
however, is comparatively wasteful as they involve a signi-
ficant loss of sucrose. The Indian Sugar Committee had 
remarked: "The experiments carried by Dr.Barnes and Mr.Clarke 
in the Punjab and U.P. justify us in concluding that not 
less than one-fifth of the sucrose in the juice is lost or 
3 
inverted by the indigenous method of making gur." The 
1. See Editorial of 'Sharkara', July, 1958, National 
Sugar Institute, Kanpur. 
2. Report of the Indian Sugar Committee, 1920, p 201. 
3. ibid» T? 202. 
J 
Cane Crushing By A Typical 'Kolhu' 
A View Of Gur Manufacture 
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Karve Committee on village and small scale industries had also 
pointed out that the yield of Khandsari industry is only 
about 1% as compared to 10?5 by the sugar mills. If all cane 
were utilized by the modern sugar factories, India could pro-
duce about 6,5 million tons of sugar as compared to the present 
production of about 2 million tons. This would leave a large 
surplus for export after meeting all the internal require-
ments and would mean earning of hundreds of crores in foreign 
exchange. In absolute and rapid change in this direction is, 
however, neither practicable nor desirable. Yet it indicates 
the possible increase in national income and foreign exchange 
earnings if the modern sugar industry is developed. 
The gur and Khandsari industry affect factory sugar pro-
duction through diversion of cane to these two industries. 
The result is that the factories do not operate at their full 
capacity which increases the cost of production because of 
their high overhead costs. Since gur and khandsari industry 
is mainly located in U.P», the industry of U.P. has to operate 
under a greater handicap. Recently khandsari industry has been 
showing rapid development which is becoming a problem for the 
sugar industry. 
Us far as the technical efficiency of our sugar factories 
in comparison to other countries is concerned, the position is 
not unfavourable. Table No. S on the following page shows the 
percentage recovery of the total available sugar in cane, 
known as the 'reduced overall recovery', which is generally 
regarded as the yardstick of the technical efficiency of sugar 
factories. 
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Table No, 8 
Comparision of Technical Efficiency 
(Showing Reduced Ovefall Recovery) 
India. 
Phillipines. 
Java. 
South Africa. 
Mauritius. 
84.15 % 
84.15 % 
83.33 % 
83.70 % 
83.90 % 
Source: Hadfield,P:-"Problems of the Indian Sugar Industry". 
Indian Sugar, (Calcutta), March 1959, Vol. VIII, No.12, 
p. 713. The figures relate to the year 1955-56. 
This table points out that the technical efficiency of our 
sugar factories compares favourably with other countries, but 
the yield of sugar per acre is low due to the poor quality and 
low yield of cane, ( Also see Table No. 7 on page 2.23). Hence 
the main problem is the improvement of quality and yield of 
cane and the better utilization of the existing supplies. 
In spite of the handicaps discussed above the sugar indus-
try plays an important role as a private sector industry in the 
national economy. Almost all the sugar factories of India are 
joint stock organizations owned by private shareholders. The 
Government owns only a negligible number of factories. The 
number of cooperative factories is rapidly increasing now. 
According to the XI Census of Manufactures, the total pro-
ductive capital invested in the sugar industry (i.e.fixed plus 
working capital) in the year 1956 was Rupees 1,00,21,77,996 of 
which the fixed capital was Rs 32,89,14,203 and the work-
ing capital was Rupees 67.,32,63,793. Of the tot^J 
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capital invested in India, Rs 49,09,46,112 were invested 
1 
in U.P. alone. Statistical studies have revealed that in 
the year 1954 the ratio of net fixed assets to current 
assets was 0.6:1, and the ratio of owned resources to net 
indebtedness was 1.3:1 . "The income of the companies from 
production of sugar and other sources, after making adjust-
ment for excise duties, cesses and for changes in inven-
tories, increased more than seven times and a half from 
Rs 9.67 crores in 1937 to Rs 75.66 crores in 1954...The 
total gross profit (before depreciation and tax) from 1937 
to 1954 amounted to Rs 89 crores, of which Rs 24 crores were 
absorbed by depreciation, another Rs 24 crores by tax provi-
sion, Rs 22 crores by dividends, and over Rs 18 crores remained 
3 
as undistributed profit." 
The sugar industry has been contributing substantially 
to the national exchequer. From 1934 to 1953 it contributed 
about Rs 122 crores in the form of Excise Duty and Rs 52 crores 
as Cane Cess and Cooperative Societies Commission to the 
State Governments. This is continuously increasing, with 
the rise in the rate of excise duty. The Table No. 9 on 
page 2.28 shows the share of Government, cultivators, labour-
ers and manufacturers in total value of sugar. 
1. XI Census of Indian Manufactures; Published by the 
Directorate of Industrial Statistics, Calcutta, November, 
1958 pp 16-19. 
2. Published by the Association of Indian Trade and Indus-
try, Bombay, in 1957 under the name: "Financial Trends 
in the Sugar Industry.". 
3. ibid, pp 10-11. 
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Table No. 9 
Sharers in the Total Value of Sugar Product ion,1957-58 
Total value 
Government. 
Cultivators. 
Workers. 
Manufacturers. 
Rs 
Rs 
Rs 
Rs 
Rs 
200 
68 
86 
22 
6 
crore^ 
> » 
» » 
» » 
» » 
100 
34 
43 
11 
3 
per • cent 
» » 
» » 
» » 
> » 
The industry provided direct employment to 1,23,303 
persons in 1956, of which 1,03,985 were workers and the 
rest other than workers. The number of skilled and un-
skilled workmen engaged in this industry at present is 
estimated at 1,40,000 and about 3,600 University graduates 
find employment in it. Apart from this a large number of 
persons are engaged in the trade, transport and subsidiary 
industries such as Power Alcohol, Confectionary, Fruit 
Canning etc. 
In the present foreign exchange difficulties sugar 
industry is being looked upon as a possible helper. The 
Table No. 10 ( on page 2.29) shows the q.uantity and value 
of sugar exported after partition. 
• Source: Gandhi, M.P., Indian Sugar Annual, 1957-58, 
p xxiii. 
1. XI Census of Manufactures; loc.cit. 
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Table No. 10 
Quantity and Value of Sugar Exports 
4, 
3, 
14 
,961 
,742 
30 
309 
,523 
Year Quantity(Tons) Value (Rupees) 
(April to March) 
1947-48. 37,10,897 
1948-49.  38,76,315 
1949-50 
1950-51. 
1951-52. 2,91,114 
1952-53. ' 1,06,62,325 
1953-54. - 486 
1954-55. - — 821 
1955-56. 
1957(Calendar year)1,53,786 13,00,00, 000 
In the year 1957 some favourable conditions,such as 
the phenomenal increase in sugar production resulting in 
a surplus, shortage of beet sugar in Europe and the Suez 
crisis, made it possible for our country to export sugar. 
The work of export was entrusted to the Indian Sugar Mills 
Association in December 1956 and 1,55,786 tons of sugar 
valued at Rs 13 crores was exported in the calender year 
1957, to the countries show^ in table No. 11 of the 
following page. 
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Table No. 11 
Destination and Quantity of Sugar exported in 1957 
Country* 
China, 
Malaya. 
Singapore. 
Burma. 
Ceylon. 
Iraq.. 
Aden. 
Saudi Arabia. 
Other countries 
Sudan. 
East Africa and 
United Kingdom, 
North Vietnajoa. 
in 
•.. » . • 
... ... 
... ... 
... ... 
» . » » » • 
... ... 
... ... 
... ... 
the Middle East. 
... ... 
Zanzibar. ... 
... ... 
* • • ... 
Total 
Tons of Sugar. 
33,410 
20,891 
5,095 
12,000 
8,250 
13,150 
8,098 
1,250 
5,092 
15,000 
29,550 
1, 000 
1,000 
1,53,786 
It is, however, unlikely that we will continue to get 
such share in the international sugar market, because the 
prices of world market are much lower than the cost of 
production of sugar in our country. This has been repeated 
often in the Lok Sabha also. Due to this the Government of 
* Sawhney, loc.cit., p 103. 
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India has appointed a Tariff Commission to enquire into the 
cost structure of sugar. If a reduction in cost could be made, 
there is possibility of getting a satisfactory portion of the 
imports of our neighbouring countries which is about 12 lakh 
tohs of white sugar annually. This market is likely to in-
crease in future because most of the neighbouring countries are 
developing. 
In the Second Five Year Plan the target for sugar was 
laid at 2.25 million tons for which capacity was to be raised 
to 2.5 million tons. Licenses have been issued for expansion 
of 69 factories which already exist and for the establishment 
of 54 new factories. The state-wise distribution of factories 
licensed is given in Table No. 12, 
Table No, 12 
Pattern of Future Development * 
State 
Andhra. 
Assam. 
Bihar. 
Bombay. 
M.P. 
Madras. 
Mysore. 
Orissa. 
Punjab. 
Rajasthan. 
U.P. 
¥est Bengal, 
Exp 
No.o 
ansion 
f factories 
9 
— 
8 
7 
2 
1 
2 
1 
2 
2 
54 
1 
Capacity 
4,755 
— 
2,555 
3,525 
800 
200 
800 
350 
3,600 
900 
18,698 
400 
New Factories 
No,of factories Capacity 
9 
1 
1 
18 
— 
7 
5 
1 
7 
— 
6 
2 
8,200 
800 
800 
17,400 
—. 
6,500 
4,200 
1,200 
7,300 
— 
7,400 
1,600 
1. Sawhney,B.S: Loc.cit., p 103. 
•^ 'Source: Gundu Rao,S.N: "Ouc Sugar Industry" Major Industries of 
India, 1956-57, Vol. VI, p 89. 
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The table shows that for the establishment of new 
factories the Government has given preference to Bombay and 
other areas in the South, but for expansion the areas in the 
North were selected, because a large number of factories are 
concentrated here^ of which many are small and inefficient. 
The Government is also encouraging the development of 
cane-growers' cooperative sugar factories. The first coopera-
tive factory was built by cane-producers in 1952 in Ahmednagar 
district of the Bombay state. Out of the 57 new factories 
licensed, 39 will be on cooperative basis. The following 
table shows the distribution of cooperative sugar factories: 
Table No. 13 
2 Cooperative Sugar Factories licensed for establishment. 
State Number of Factories. 
Andhra 5 
Assam ^ 
Bihar 1 
Bombay "'^  
Madras 5 
Mysore ^ 
Orissa ' 
Punjab 5 
U.P. 4 
Total 59 
1. Times of India Year Book 1957-58. 
2 . Gundu Rao, S.N., l o c . c i t . , p 89. 
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It is expected that the total increase in the installed 
capacity would be about one million tons by the year 1960-
61 as described above. This would involve investment of 
Rs 115 crores, of which 55 crores is for expansion and 60 
crores for installation of new factories. After these 
developments there would be no less than 214 factories 
with a total cane crushing capacity of 2,22,716 tons by the 
year 1960-61, This would provide further employment to 
1,500 technical men, 8,500 skilled men and 30,000 unskilled 
1 
men. 
The main difficulty in the development of the industry 
at present is the tight foreign exchange position. Although 
steps were taken for the manufacture of machinery inside 
the country soon after the protection, but the progress was 
very slow. During the First Five Year Plan six firms were 
producing items like tanks, juice heaters, vacuum pans, 
evaporators, condensers, etc. In 1956 machinery worth 
Rs 32 lakhs was produced by these firms. In this year a 
new chapter was opened in the history of sugar machinery 
by issuing license to 6 firms for manufacture of complete 
sugar plants in collaboration with well known foreign firms.^ 
1. Gundu Rao, S.W, loc.cit., p 89. 
2. Puri, T.C. (Chairman, Development Council for 
Sugar Industry), COMMERCE, Bombay, January 25, 
1958, Vol. XCVI, No. 2U5, p 128. 
2.34 
Recently two consortiums have been formed to facilitate 
manufacture of sugar machinery. Due to these facilities 
the industry would be able to develop easily in future. 
For further development and expansion of the Indian 
sugar industry the trend of demand for sugar in our country 
is also important. There are reasons to believe that in 
future the sugar consumption would increase here. The main 
reasons are: the probable rise in the standard of living 
with the planned development, the growth of population, 
the change in preference of the people in favour of white 
sugar and the growth of industries which use sugar as a 
raw material. 
An idea of the trend in sugar consumption can be formed 
from the fact that the per capita consumption of white sugar 
increased from 6.1 lbs. in 1933-34- to about 12 lbs. in 1955-
56, whereas the consumption of Gur declined from 21.5 lbs. 
to 16.89 lbs. during the same period. Besides the per 
capita consumption of our country is very low as compared 
to more developed countries. The table No. 14 on the follow-
ing page shows this fact. 
It is evident from the figures shown in Table No. 14 
that there is still sufficient scope for an increase in the 
consumption of sugar in our country, which augurs well for 
the Indian sugar industry. 
1. Gandhi, Indian Sugar Annual 1955-56, 
Table No. 4. 
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Table No. 14 
Consumption per capita in Pounds 1955-56 
Holland 
Great Britain 
Australia 
Sweden 
U.S.A. 
Soviet Union 
Egypt 
India. 
120.56 
113.74 
113.74 
100.76 
99.76 
45.59 
29.04 
12.00(excludes ^ur) 
Conclusion 
0 
The foregoing analysis of the Indian 
sugar industry reveals that the main 
need of our industry is reduction of cost and improvement 
of efficiency. For this special efforts are necessary in 
U.P. because it has the largest share in the Indian sugar 
industry. Besides, it is suffering from many handicaps. 
On the whole the future of Indian sugar industry is 
bright, provided its defficiencies are removed. Some of 
these defficiencies, such as unfavourable location, unecono-
mic size, low yield and quality of cane require long term 
measures for their solution. At any rate the immediate 
problem is the effective utilization of existing resources 
which requires vigilent management of the industry. The 
management can be made more competent through its sound 
planning, control, coordination and motivation. 
t. F.O.Licht's Sugar Report No. IXXXIX of 30th June, 1957 
cited by Gandhi, Op.cit., p. cxxvii. 
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In the next chapter I shall concern myself with the 
examination of the tools of management the application of 
which, I believe, will be helpful in reducing the cost and 
improving the efficiency of Indian sugar industry. 
CHAPTER III 
COSTING AS AN AID TO MANAGEMENT 
3.1 
CHAPTER III 
COSTING AS AN AID TO MAHAGEMENT 
In the preceding chapter it has been pointed out that 
the immediate need of the Indian sugar industry is to utilize 
the existing resources in the best possible way, so that the 
costs may be reduced. The reduction of costs through effec-
tive utilization of resources depends, to a large extent, 
upon the efficiency of the management. To improve the effi-
ciency of management an important tool, viz. Costing, has 
been developed. In this chapter an attempt has been made to 
discuss the nature and significance of costing , a tool for 
effective management. For this the processes of management 
have been analysed and the cost implications of decision-
making have been discussed. 
The terms'management'and'COsting' are not clear-cut 
and precise, as they are used to convey different concepts. 
1 2 
Management is used to denote an art , a science and an orga-
nized group of persons who manage the affairs of an enter-
prise. Here I am mainly concerned with management as an art, 
i.e. the function of planning, coordinating, controlling and 
motivating the men, materials, money and machines of an indus-
trial unit. 
1. "Management may be broadly defined as the art of apply-
ing the principles that underlie the control of men and 
materials in the enterprise under consideration." Kimball 
and Kimball: "Principles of Industrial Organization." 
New York, 1947), p 150. 
2. "This (management) is a body of knowledge with which all 
executives should be familiar." Balderston and others: 
"Management of an Enterprise",(Englewood Cliffs, 1949), 
p 4. 
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There are various levels of management in an enterprise. 
The top administration sets broad limits and delegates authori-
ty to executives, who make specific decisions within these 
limits. The lower we go in this chain of management levels 
the more specific decisions we will come across. The essence 
of management in all these levels is decision-making. Manage-
ment can, therefore, be defined as a process of decision-
making in an organized group of persons for the purpose of 
achieving the aims of the enterprise. 
The term 'costing' is also interpreted differently by 
different writers and associations. It is defined by some 
1 
as "the technique and process of ascertaining costs. This 
seems rather a narrow definition as it confines the scope of 
costing to mere cost calculation. It is frequently used in 
a broader meaning to denote a body of knowledge dealing with 
the principles and practices of ascertaining, emalysing, 
estimating and interpreting the costs of production and dis-
2 
tribution. It is this broader meaning in which I have used 
the term costing here. 
If we study the economic activity in a broad perspective, 
we find that every action involves a sacrifice, and yields or 
is expected to yield some benefit. Cost, in a broad sense, 
is nothing but the sacrifice. Costing seeks to express costs 
quantitatively with objective approach as far as possible. 
From this standpoint it appears that costing is helpful, 
father necessary, in every action. But costing system involves 
1. I.G.W.A, London, See Appendix to Biggs, ¥.¥: "Cost A.ccounts" 
(London, 1956), 
2. Cf. Solomons,D: '•Studies in Costing", (London, 1952) 
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cost that is why the installation of an elaborate system of 
costing is not worthwhile everywhere. It should be used only 
when the benefit accruing from it is more than, or at least 
equal to the costs involved. In short the installation of 
costing system will yield maximum benefit when it is carried 
to a point whej^ e its marginal cost is equal to marginal revenue. 
In the earlier days when the size of industrial units 
was small there was little need of costing system. Some cal-
culations in the mind or on the back of the envelope were 
sufficient. The Industrial Revolution with the concomitant 
development in division of labour, increased use of machines, 
expansion in size of business units and keen competition made 
the problems of management more complex. The scientific 
management movement led by Taylor and his associates came 
forward to help the*management. The main object of it was to 
substitute the rules of the thumb by objective methods, and 
to develop the organizational structure for making further 
division of labour possible. 
Costing is an off-shoot of Scientific Management. 
According to Spriegal the "modern cost department is the succe-
1 
ssor to Taylor's cost clerk." Marshall is of the opinion that 
the "Movements towards the general application of scientific 
1. Spriegal,W.R: Industrial Management (N.Y., 1955), P 5.5 
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methods in business administration were pioneered by studies 
of cost accounts" Therefore Costing and Scientific manage-
ment are closely related and like scientific management costing 
is also indispensible for modern large industrial enterprises. 
In fact the industrial process has become so gfeat and comp-
lex that the human mind can not readily see the whole arena 
2 
without the aid of objective methods like costing. 
The early cost accountant at first conceieved his prob-
lem to be merely that of accumulating actual costs by pro-
cesses or by job orders and dividing them by the number of 
units produced, only to discover that actual costs are hard 
3 
to come by. This was due to the need of relating selling 
prices to costs in industries where market forces could not 
operate freely. This practice received impetus during war 
periods because the normal forces of demand and supply were 
disturbed. During depressions thenecessity to reduce and 
control costs increased. This resulted in significant improve-
ments, such as standard costs for control of material and labor; 
and variable budgets for the control of overheads. These 
were developed in connection with the manufacturing costs 
but later the distribution costs were also subjected to study 
and control. 
1. Marshall,Alfred: Industry and Trade (London, 1932), 
P 365. 
2. Lasser,J.K: Handbook of Cost Accounting Methods (N.Y., 
1954), p iii. 
3. Lang,Theodare: "Concepts of Costs, Past and Present", 
quoted by Balderston and others, Op.cit., p 332. 
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During the Second World War costing was extensively-
used for government contracts which were aitso-based on 'cost-
plus fee' basis. This popularized costing and management 
began to feel its merits. Gradually the modern concepts of 
Control accounts, Standard Costs, Budgeting and internal 
audit became popular for eliminating waste and controlling 
costs. Costing has developed as a specialized branch of 
accounting. Formerly the accounts were meant merely for 
recording the history of business. In the words of Rose, 
"A generation ctgo the accountant was merely the head book-
keeper, whose duty it was to see that the books were neatly 
and accurately kept, that income and expenditure were pro-
perly allocated, and the Balance Sheet was correctly drawn. 
The idea that the accountant could take a constructive and 
intelligent part in management of an undertaking was entirely 
without recognition, and an accountant who showed such interest 
1 
was usually snubbed for his pains." 
Blocker has pointed out that for centuries, in fact 
from as early a date as 443 B.C. in Roman history, financial 
accounting was deemed to be adequate for managerial control 
2 
m private, public and corporate business. The accounting 
practice was developed, adapted and reconstructed to meet the 
requirements of industry but its inadequacy for managerial 
purposes has been almost indisputably admitted now. Such 
accounts are designed to disclose the ultimate financial 
results of the business as a whole in respect of a definite 
1. Rose,T.G: "Higher Control in Management' (London, 1949) 
p 12. 
2. Blocker,John.G:'''Essentials of Cost Accounting"(N.Y. ,1950), 
. p 4. 
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period. But nothing is more futile than for a manager to 
attej^to control by bare totals unsupported by detailed 
analysis. In the words of Easton, "The businessman, like 
the boxer, wants to know how the points are piling up against 
him, not after the final bell, but while there is still time 
1 
to do something about it." Such causes have led to the 
development of costing as a separate and specialised branch 
of accounting with the aim of developing a tool for manage-
ment . 
I now turn to analyse the managerial problems, so that 
the various costing techniques that have been developed to 
help management may be examined. 
All the managerial actions, like all other human actions^ 
consist of a process divisible into four parts: viz., ini-
tiative, decision, plan and execution. 
Initiative may be described as the cause leading to 
making a decision. Decision is a process of selection from 
various alternative goals. Plan is again a decision regard-
ing the selection from various alternative methods of doing 
the action. Execution is the physical expression of such 
plan. Initiative, decision and plan are essentially parts 
of the decision-making process. Costing can help in these 
processes by enabling a comparision of cost implications of 
alternative decisions. When an action is performed in accord-
ance with such decision, costing shows the efficiency of 
performance, thereby it infuses cost-consciousness in the 
1, Easton,N.K: "The Challenge to accountant in Industry", 
(The Accountant's Magazine, Vol. LXI, No. 607, Jan.,1957), 
P 7. 
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minds of those who axe responsible for actual performance. 
Further, the data so collected initiates new decisions for 
new actions and their control. More specifically, the need of 
cost data in an industrial unit arises due to the following 
reasons: 
1. Most of the managerial decisions have financial implica-
tions. With the increase in the scale of operations, 
which these decisions affect, the marginal risk of deci-
sions increases. Therefore an objective analysis of the 
problem is necessary. 
2. There are several methods of solving a particular problem. 
Since the cost of such methods is usually different, it 
is prudent to solve it by the cheapest method. Costing 
is necessary for an appraisal of the possible alternatives 
and in arriving at a sound conclusion. 
3. In a senses the manufacturers sell the time of their 
buildings, equipment aoid personnel through the transforma-
tion of materials. Hence both time and materials afe 
valuable for an enterprise. Every attempt should be made 
to make proper use of these factors, and their wastage 
should be checked as far as possible. The information of 
the effectiveness of their utilization is provided by 
costing, 
4. In some cases the management is able to fix the price of 
its products, or it has to quote the price at which it 
would be willing to perform any order. For these purposes 
the knowledge of costs is essential. 
3.8 
Apart from these major causes there are several other 
reasons which make the costing system a necessity for indus-
trial enterprises. They can be recapitulated by a study of 
the typical problems of such enterprises. ___ 
The basic problem in all enterprises is for the entrepre-
neur to decide whether to invest money or not. In a capital-
istic economy the motive is usually assumed to be profit and 
it is said that the investment would be made if the marginal 
1 
efficiency of capital is higher than the rate of interest. 
The marginal efficiency depends upon the probable cost of 
production and probable revenues. It is supposed to be a 
2 
pscychological phenomenon. Consequently invest-.ment is often 
motivated by pure fancies which spells ruin not only to the 
enterprise concerned but may upset the whole industry. 
No doubt it is difficult to determine both the expected 
revenues and probable costs, but just as staticstical market-
ing analysis can give some indication of the probable demand; 
likewise the costing analysis can help the estimation of costs. 
The difficulty in cost estimations arises because cost is not 
a clear-cut thing. It depends upon several factors, some of 
which can be determined objectively while others require sub-
jective allocation. Besides, it varies with the level of 
output and may change on account of other causes, such as 
prices of productive services and resources, changes in 
1. See Keynes,J.M: The General Theory of Employment, Interest 
and Money. (London, 1936). 
2. "Some observers suggest that it is not the existence of 
profits in excess of an average return on capital but the 
prospect or even the illusion of such profits that is 
important motivating force in the present economic system." 
Mc.Nair and Meriam: "Problems in Business Economics", 
(N.Y., 1941), p 6. 
3.9 
technique, government policy and innovations etc. Yet some 
objective analysis can be provided by costing and would be 
far better than pure fancies. Some writers think that such 
studies are beyond the scope of costing and are within the 
province of statistics. Devine has rightly remarked that 
since the well-rounded cost accountant is expected to make 
similar calculations, fine-spun occupational boundaries and 
water-tight categories seem hardly worth the effort necessary 
1 
to erect them. It is better to class such problems in spe-
cial cost studies. 
Special cost studies can also guide the solution of 
other long run problems, such as the location of a business 
enterprise, size of the business unit, selection of the phy-
sical property and the plant layout. The above stated prob-
lems have to be encountered usually before the establishment 
of an enterprise. I now take up the problems to be solved in 
running a business. The management can not sit idle after 
once deciding the matters because our world is dynamic. The 
nature, complexity and diversity of managerial problems depend 
upon many factors. Hence it is very difficult to lay down 
simple rules for solving them. In the words of ¥iles "There 
is no simple rule about men in love or men in politics or men 
in lunatic asylums: how then could there be one about men in 
business? In fact there is not; price and output policies 
2 
are as various as political programmes and mating approaches". 
1 . D e v i n e , C.T.: Coat, A!cce»gi-nt-mc^ a n a Analysis, (^*'^' ' '>rk,1950)^ j a S . 
2 . V i l e s , P . J . D : ' P r i c e , C o s t and Output ' (Oxford, 1956), p 5 . 
3.10 
The only way to study the problems is to study them under 
certain assumptions. 
The important problems with which management comes across 
can be enumerated as the following: 
1. Ma36r Policy Decisions: 
(a 
(b 
(c 
(d 
(e 
(f 
(g 
Type of products, treatment of by-products etc. 
Out-put, price and sales pressure policy. 
Volume of raw materials, work-in-progress, finished 
products and working capital. 
'Make-or-buy' the semi-finished raw-materials. 
Replacement and extension of physical facilities. 
Seasonal variations in output. 
Plant shut-down and abandonment. 
2. Coordination and Control of Operations: 
3. Control of inventory and other business assets. 
Since costing is not an end in itself but a means to the 
end of management, an examination of the aim of management is 
needed before dealing with these problems individually. The 
chief aim of management is to achieve the objectives for which 
the enterprise has been established. In capitalistic economy, 
or in the private sector of the mixed economy, the motive of 
an enterprise is generally regarded the maximization of profits. 
This does not mean that every firm is seeking desperately, to 
squeeze out the last little ounce of profit from every trans-
1 
action. At any rate, such assumption is necessary in theore-
tical analysis. In these situations, within broad limits, 
the individual businessmen have the right to hire the produc-
tive factors for as small a sum as possible and to shift price 
and output in order to extract from the consumers the amounts 
1. Samuelson,P.A.: Economics (New York, 1955)» p 460. 
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which maximize their own returns, i.e., the spread between 
enterprise costs and revenues. They usually have greater 
control over costs than prices, therefore, their success lies 
2 
more in reducing cost and increasing efficiency. 
In the erase of slrate enterprises, or completely con-
trolled economy, usually the aim is not profit, although 
sometimes they may be run on profit motive. It is difficult 
to lay down a single aim for state enterprises, as they may 
be established for social, political or strategic reasons. 
Consequently the approach in such units is different from the 
private enterprises. However, since costs are involved in 
production and distribution of every service or coimaodity 
produced by them, the problem of efficiency arises here also. 
As a general rule it may be said that costing is equally 
important in state enterprises. 
The above discussion shows that costing helps in achiev-
ing the aims of management both in the private as well as in 
the public enterprises. In order to observe the application 
of costing in achieving these aims, the discussion of the 
specific managerial problems will be resumed now. 
The first group of problems consists of the major policy 
decisions. These require special cost studies. In these 
studies the historical costs, that is the costs relating to 
the past period, may be utilized with necessary modifications. 
In view of the fact that mostly the decisions of management 
are compounded of hopes, expectations, facts, rumours and any 
1. Devine, Op.cit., p 3. 
2. See below, Chapter IV. 
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number of further considerations both measurable and imponder-
able, it is clear that knowing and understanding the results 
1 
of the past actions may be of benefit. Such statistical 
cost studies include costs which are in the nature of 'Opportu-
nity' as distinct from 'expenditure' costs. Interest, on a 
compound basis is often considered an indispensible factor in 
arriving at the relative costs of alternative capital commit-
ments when time is an important factor. These calculations 
should be concerned mainly with the differences in costs bet-
ween alternatives, as all the costs that are equal for alter-
3 
natives have no significance. The costing techniques, known 
as 'Alternative costing', 'Differential costing' and 'Marginal 
costing' are being developed to solve such problems. 
I now take up some of the problems individually, to show 
briefly how costing aids in solving them. 
The type of products is, like many other managerial 
affairs, a cooperative decision. Usually research department 
makes proposal; engineering department designs, specifies 
materials, and formulates methods of work. The production 
department has to examine its practicability and additional 
1. Devine, Op.cit., p 3» 
2. In simple words opportunity costs can be defined the 
"receipts which could have been obtained if that parti-
cular course of action had not been taken." R.H.Coase 
"Business Organization and the Accountant" (Studies in 
Costing edited by David Solomons; London 1952) p 123. 
Expenditure Costs, commonly known as Historical costs 
also, are the costs that have already been incurred in 
money terms in connection with any specific action. 
3. Sargent, C.H: "Major Cost Problems in Business " 
(Handbook of Costing edited by Lasser , Op.cit., p 64) 
3.13 
plant requirements, and the purchase department advises 
regarding the raw materials. But the opinion of the cost, 
sales and finance departments carry important weight. Cost 
department must give advice regarding the probable costs of 
producing am selling th6 product In nScesgary details. For 
example the avoidable and unavoidable costs if the product is 
a new one; the fixed, variable and semi-variable costs for 
different output levels of the proposed product; and the pro-
portion of direct costs and indirect costs, etc. This cost 
data should be related to revenue analysis with the help of 
sales or marketing research department. If the problem of 
discontinuing a product arises in the short run then it must 
be judged not by total unit cost, but by the costs which can 
be avoided by its discontinuation. In the long run it must, 
of course, cover all the costs including normal profits, except 
1 
when such a product is used as a 'feeder' for other products. 
The determination of the output level is a very important 
decision, because both the prices and costs ordinarily depend 
upon output level. In the long run, however, even at a given 
level of output costs and prices may not remain the same. In 
the short run the cost is affected by the level of output due 
to the the 'law of non-proportional costs', according to which 
the variable costs have a 'U' shaped curve. The reason for 
this is that with a given number of factors of production as 
fixed, if one or more other factors are used in gradually 
increasing quantity, first the cost per unit will begin to 
1. Those articles which are not profitable in themselves but 
help to maintain or promote the sales of some other articles 
are known as 'feeders'. 
rise. If the proportion of the 'fixed' costs (i.e. capacity) 
is also increased, a lower minimum cost point may be achieved. 
In the long run even the increases in capacity would not 
result in a decrease in cost, because although all other 
factors may be Increased, there is ^  limit-to th© expansion 
of the organization for efficient management. This law ex-
plains the cause which prevents the infinite increase in the 
size of business units. Now it would seem quite clear that 
an insight into the best size for a business could probably 
be better decided with the help of costing. Besides, the 
rate of output at which the profit will be maximum can not be 
determined in the absence of an enlightened costing system, 
as it depends upon the equali-zation of marginal cost and 
marginal revenue. The modern techniques of 'direct costing' 
or 'marginal costing' and the 'breakeven analysis' have been 
found very helpful in making this decision. 
As pointed out earlier, costing was regarded at a time 
mainly as a device for price-fixing, and managers tried to 
stick to a price which would cover the total costs and leave 
some margin of profit. But later it was realized that " in 
very many instances, selling prices are governed only partly 
by cost of production - other influences being the economic 
laws of supply and demand, the activities of competitors, trade 
association, fixed price agreements, regulated supply and the 
price policy of management." Thus, as remarked by Ssinders, 
1. Wheldon,H.J: "Cost Accounting and Costing Methods", 
(London, 1946), p 3. 
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"...the businessman is more often in a position where he must 
1 
start with the selling price and work back to cost." 
This does not mean that the management has nothing to do 
with price fixing. Sometimes the market situation is such 
that the businessmen can increase or decrease the price, 
v/hereby they can vary the quantity of their sales and net 
revenue. Besides, some firms, specially the engineering 
enterprises and firms engaged in construction work, have to 
quote tender prices. In such cases the knowledge of cost 
facts is vg.luable because if the management fixes an arbitrary 
price, it may be high and may result in the loss of a portion 
of demand which could possibly result in maximization of net 
revenue; or it may be so low that they might not be recouping 
their full costs. Cost facts enable then to know the right 
position and their capability to compete. Moreover, it saves 
the industry from reckless competition and price-cutting wars. 
Uniform costing systems are being encouraged in various 
industries by more developed countries for this Dur-nose. 
The other major decisions in the first group, viz., the 
volume of raw materials, make-or-buy problem, replacement and 
extension schemes, seasonal variations in outDut and plant 
shut-down or abandonment, can similarly be tackled with grea-
ter accuracy with the help of costing. The rate of interest 
involved in the money expected to be tied up, the opportunity 
cost of money, the additional costs and the rick involved are 
1. Branton,N: The Administration of Business Enterprise, 
(London, 1949), p 167. 
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some of the important considerations in almost all such deci-
sions. Costing can help management through an objective ana-
lysis of these factors, thus making decisions more accurate 
and far reaching. 
In the sphere of coordination and control costing has a 
special pihace, particularly in the later one. Ill the analy-
sis of the firms' equilibirium is done by the economists 
under the assumption, as Leftwick has stated, that for the 
production of any commodity the least-cost technique will be 
used, and the entrepreneur always keeps money costs of praduc-
1 
tion as low as possible. Chamberlin has clearly stated this 
2 
assumption. In practice, however, this is one of the main 
tasks of management, which can hardly be solved without the 
modern Standard Costing and Budgetory Control techniques. 
Coordination may be defined as the synchronization of 
efforts in relation to time and sequence of execution. It is 
a common element in all managerial effort. Costing helps in 
the 'Substantive' as well as the 'Procedural' coordinations, 
3 
as defined by Somon, because both have significant cost 
implications. 
For coordination the knowledge of factors to be coordi-
nated and the probable effects of policy are essential. These 
factors and their combination have definite cost implications. 
For instance when a new department is added to zn existing 
organization, additional expenditure will have to be made. 
1. Leftwick,R.H: The Price System and Resource Allocation, 
(N.Y., 1955), p 7. 
2. See Chamberlin,E: "The Theory of Monopolistic Competition 
(Cambridge, Mass., 1933). 
3. See Simon,H.A: "Administrative Behaviour, (N.Y., 1955), p 175. 
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Reasonably the department should be allowSd to continue if it 
contributes more than, or at least equal to its cost, provided 
it is not necessary evil. Evidently the costs for such depart-
ments can not be ascertained without the Departmental costing 
-^-e^ijm^^^^k&s^r^--'-'—--—'^-'---'-——'^-—--— —•—- —'• — ' - — — — — 
In substantive coordination costing helps through the 
modern technique of 'Budgeting'. Budgeting can be described 
as the planning of the activities of a business unit for a 
definite period in terms of physical as well as financial 
implications. The extensive use of cost data in budgets can 
hardly be over-emphasiaed, and the utility of budgets in the 
business units is too well known to be repeated here. 
As far as control is concerned, it toay be defined as the 
process of checking actual performance against the agreed 
standards or plans with a view to ensuring adequate progress 
1 
or satisfactory performance. The techniques of 'Standard 
Costing' and 'Unalysis of Variance' have been developed for 
this purpose. They have almost revolutionised the control 
function of management. With the help of these methods the 
efficiency of operations is disclosed within a short time of 
performance. The management can effectively control operations 
with the help of the principle of 'management by exception' 
when such costing techniques are used. Besides, the incentive 
wage payment systems, which have yielded fruitful results in 
industrial activity, can not be installed without the help of 
these costing techniques, as they require cost data for each 
and every action performed by the labourers. 
1. Brech,E.F.L: "Management,Its Nature and Significance, 
(London, 1955), P 29. 
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The last item in the list of problems stated above is 
the control of inventory and assets. The utility of the 
'Perpetual Inventory System' has been recognised by the well 
organized business units all over the world. This system 
checks the wast^e", riakageHand urmecsesslify lo^klng-up of 
capital and loss of interest in inventories. It also faci-
litates the preparation of the financial statements. Accord-
ing to Specthrie: "In a manufacturing concern, were it not 
for the inventory amounts reflected by the book accounts 
under an adequate cost system,, accurate inventories for use 
in preparing the financial statements would be impossible, 
frequent inventories would be impractical and promptly avail-
able inventories would be improbable." 
Another device to protect the assets of a business is 
the Internal Audit system. It has frequently saved business 
units from misuse, cheating and other malpractices which 
could result in heavy loss. Costing goes one step further in 
saving the industry from losses. It makes the managers aware 
of the losses that are being incurred in spite of all security 
measures - the losses due to ignorance about costs. 
Having thus surveyed the role of cost in'^  in every process 
of management, it would not be inappropriate to say that cost-
ing is not only useful but to some extent essential for manage-
ment these days. Cost control is now regarded as a sort of 
over-all measuring stick by which management judges the effecti-
veness of the application of principles of organization and 
1. Specthrie,S.W: 'Basic Cost Accounting', (N.Y., 1950), p15. 
3.19 
control to physical operations. In short, costing guides in 
finding the optima and equilibiria of a firm and helps in 
achieving them. The management is enabled through it to take 
a long range point of view as well as it is directly assisted 
in formulating short run plans. Costing is, thus, both a 
telescope and a microscope for management. 
The private and public sectors of all the industrialised 
countries of the world realise vne importance of costing as an 
aid to management. To develop the sugar industry of our coun-
try on sound lines it will be equally desirable to make increa-r 
sing use of costing in the formulation and execution of manage-
ment policies. 
The personal surveys and inquiries of the sugar industry* 
(both in the north and south India) made by the author have 
disclosed that the sugar industry is not fully aware of the 
advantages of modern costing systems. They are merely hunch-
ing with the figures and finding a crude cost of production. 
Now that this industry is expected to emerge as a sharer in 
the foreign trade it will have to compete with the efficient 
and well-organized sugar industries of the advanced countries. 
Hence cost consciousness is necessary for our sugar industry. 
The problem is more important for the sugar factories 
in Uttar Pradesh because the balance of economic factors is 
in favour of the sugar factories of the south India. Hither-
to a number of factors, such as the lack of irrigation facili-
ties, retarded the growth of sugar industry in the south. But 
now a large number of development projects are in the hands of 
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the government and the state governments are aware of the need 
of developing their potential industries. Therefore the sugar 
industry of the U.P. must get ready to face keen competition 
from the favourably located and comparatively better equipped 
modern sugar factories of the south. Its hope in such cir-
cumstances is the modern costing science, which would reveal 
the sources of inefficiency and high cost and would promote 
sound policies, ¥ith objective cost facts in its hands the 
industry can also have a stronger case to justify its existence 
in Uttar Pradesh. 
Conclusion 5 The analysis of the processes of manage-
5 
ment points out that management is essen-
tially a decision-making function. It needs tools with which 
it may judge before-hand the implications of decisions to 
select the least-cost alternatives and to continuously appraise 
the execution of these decisions to maintain the cost at a 
minimum. This is so because costs directly affect the profit-
ability and efficiency of an enterprise. In all the processes 
of management costing is helpful as it indicates the optima 
and equilibiria of the firm and facilitates their achievement 
through the provision of objective data. 
Due to these reasons a sound costing system is needed to 
improve the efficiency of management in Indian sugar industry. 
This is more important for the sugar industry of U.P, in view 
of the growing competition from the sugar industry of southern 
states. 
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This costing system should be so designed that it may 
exhibit promptly and in necessary detail the cost forces 
governing the operations of a sugar factory. For this an 
understanding of the characteristics and behaviour of cost 
forces is needed, which forms the subject-matter of the next 
chapter. 
CHAPTER IV 
ECONOMICS OF COSTS 
CHAPTER IV 
ECONOMICS OF COSTS 
It is manifest from an analysis of the processes of 
manageaient in the last chapter that an tindersT;anting of the 
characteristics and behaviour of cost forces will be helpful 
in developing a suitable costing system for the Indian sugar 
industry. This chapter deals with the nature and working of 
1 
the cost forces which govern the operations of a firm. 
From the point of view of a firm the cost of a commodity 
or service produced may be broadly defined as the value of 
resources used in its production and distribution. The values 
of resources are generally measured by their prices. Conse-
quently the prices of resources affect costs. The second 
factor in the determination of the per unit cost is the pro-
ductivity from a given outlay, i.e. the amount spent for that 
output. This is so because from a given outlay of money diff-
erent resources can be acquired and their combination in diff-
erent proportions yield varying outputs. The cost will be 
least when with a given outlay the maximum possible quantity 
of output is produced. 
The producer should be interested in the least cost combi-
nation as generally he can increase his profit by reducing 
2 
cost per unit. The reason is that profit depends upon the 
1. The word 'firm' has been used here as it is understood in 
economics, i.e. a unit engageid in production, 
2. As pointed out in Second Chapter, the Indian Sugar Industry 
is mainly a private sector industry, therefore profit 
maximization has been assumed as the motive in this analysis. 
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difference between the price obtained and the cost incurred 
for a unit multiplied by the number of units sold. Assuming 
a given output, the greater the difference between price and 
cost per unit, the greater would be the profit. It was pointed 
out in the last chapter that the producer has greater control 
over costs than prices, therefore his success lies in reduc-
ing costs. To clarify this point further it toay be stated 
that prices depend upon a number of factors including the 
interaction of markets' demand and supply forces. Leaving 
aside other factors which are hardly within the control of 
the producer, we find that in demand his control is limited. 
He can adjust prices to some extent by varying output and 
through sales promotion and advertisement efforts. His success 
in influencing demand depends upon his relationship to the 
market in which he operates. In this his relative size as 
compaired to the supply of the whole industry; the nature of 
commodity; the number of firms in the industry and their re-
action to the policies of any firm; the number of buyers and 
the magnitude and elasticity of the demand for the product 
in general are important. These conditions give rise to many 
situations which are described by economists as pure competi-
tion, monopolistic competition, oligopoly and monopoly etc. 
Among these pure competition is more relevant for the purpose 
of this discussion, because sugar industry provides some con-
ditions which are the requisites of pure competition. These 
1. According to Leftwick, the conditions of Pure competition 
are:(i) the product of each seller is identical with that 
of every other seller; (ii) each seller is so small relative 
to the entire marlse t in which he operates that by himself 
he cannot influence price; (iii) a substantial degree of 
resource mobility exists in economy; and (iv) prices are 
free to move up or down without any restraint of any kind 
- See Leftwick, Op.cit., p 165. 
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are the more or less homogeneous product and the relative 
insignificance of individual sugar factories,as compared to 
the whole industry. There is, however, lack of mobility of 
reso'ufces and free ent^ ry o-f new- firms-in Indian sugar industry 
on account of several government regulations. The government 
fixes the minimum price of cane and sometimes determines the 
ex-factory price and sales territories etc. Further, several 
other regulations, such as labour laws and licensing require-
ments, prevent the free adjustment of resources in the indus-
try. These conditions create a JJeculiar situation which may 
1 
be called an 'Impaired Pure competition' . At any rate, the 
prices are given for the individual factories and demand condi-
tions resemble those which are found in the firms operating 
in pure competition. 
The capability of an individual firm to influence demand 
in all the market situations is limited, and this limitation 
is more marked in the pure competition. It can be explained 
by the fact that the elasticity and magnitude of demand depend 
upon diverse factors: such as the price of the commodity; 
price of the substitutes; price of the complementary goods; 
preferences of individuals; number of buyers; their income 
distribution; their future expectations; the distribution of 
popiilation according to area, age etc. 
1. The dictionary meaning of 'impair' is to diminish in 
quality, value, or strength (Chamber's Dictionary). 
I have used this word because the operation of pure 
competition forces is diminished by government regu-
lations. 
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In pure competijyion the homogeneity of product and re-
lative insignificance of one firm further preclude the chances 
of affecting price because attempts to increase price would 
mean losing the market, as "buyers can purchase similar pro-
ducts at lower price from others. Moreover, in p u r e 
competition the firms need not reduce the price because they 
can sell all that they produce due to the large number of 
buyers and the relative insignificance of the firm. On 
account of these reasons the firm in pure competition faces 
perfectly elastic demand curve. In other words it' can sell 
any quantity of output at the given price and by its indivi-
dual action it can not alter the market price. In the words 
1 
of Scitovsky, they can be regarded as 'price-takers'. 
In short, the demand forces which affect revenue of a 
firm are less controllable as compared to the cost forces. 
The producer should,no doubt, be interested in appraising the 
magnitude and elasticity of the demand for its product and 
should try to give them a favourable turn, but he shoiSld con-
centrate more upon the cost reduction efforts, specially in 
sugar industry because some of its conditions resemble pure 
competition. 
The reduction of costs depends upon two basic factors: 
the finding of the optimum proportion of resources for a given 
output, and the achievement of this optimum. Both of these 
will be examined in turn briefly. 
1. See Scitovsky, Tiber: Welfare and competition(Chicago, 
1951), p 18. 
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The optimum proportion of resource combination can be 
studied under five important phases. These are: technique; 
resource combination in relation to price ratio; short run 
rate of output with a given scale of plant; long run adjust-
ments in the scale of plant; location and localization. 
The technique of production is a technical and engineering 
problem. There are several techniques for producing a commo-
dity. It depends upon the level of knowledge during any given 
time and upon the skill of persons who are responsible for 
actual manufacturing operations. It is important from econo-
mic point of view because it determines the level upto which 
costs can be reduced and the level of satisfaction which a 
community caji enjoy with scarce resources. Technique of pro-
duction directly affects the efficiency of a firm. The mana-
gers should, however, distinguish between the 'technical effi-
ciency' and the 'economic efficiency' resulting from alter-
native techniques. Although both technical as well as economic 
efficiency involve ratio of input to output, but in economic 
efficiency the ratio of useful product to useful input of 
resources is important, which determines the total value 
contributed by a productive process. In simpler terms a tech-
nique of production may be technically efficient, but economi-
cally it may be inefficient. Since the reduction of cost is 
more important, economic efficiency should be preferred over 
technical efficiency. It has been pointed out that in our 
country's sugar factories the factory designing and economic 
1, Leftwick, Op.cit., p 16, 
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considerations are at variance because'economic efficiency is 
ignored. People generally assume that technically superior 
processes and machines are economical also. This is a mis-
conception as has been illustrated by the results of many sugar 
factories. & wise appraisal of economic efficiency of alter-
native techniq.ues would not only save unnecessary investment 
in costly machines but would also reduce per unit cost of 
sugar. 
The second phase, namely the resource combination in re-
lation to price ratio, is based on the well known economic 
principle of substitution of resource inputs . The resources 
are capable of being substituted for each other within certain 
2 
limits. Logically they must be substituted one for the other 
in such a manner that the ratio between the marginal physical 
productivity of different resource inputs may become equal to 
their price ratio , because only in this way maximum producti-
vity from given resources can be obtained. If the ratio of 
marginal physical productivity to the price is higher in any 
one resource as compared to some other resource, it would be 
profitable to increase the quantity of the former resource at 
the cost of the later one. In other words it may be said that 
cost per unit will be minimum when the various resources are 
1. For practical examples see the letter to Editor of Indian 
Sugar (Calcutta, May, 1959), p 105 entitled 'Modern Sugar 
factory and Economics.' 
2. Some writers call these limits the 'fixed co-efficients' 
of substitution. See Stonier, A.¥,, and Hague,D.G.: 
"A Text Book of Economic Theory (London, 1953), p 328, 
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combined in such a proportion that there is no possibility 
of increasing productivity by varying the resource combina-
tion. This may be represented as follows: 
MPPa= :MPPb=.. .MPPn or MPPa^ Pa 
Pa "TF" T n " MPPb Pb ®^^' 
(In it MPP stands for marginal physical productivity and 
P stands for price. a,b,etc. denote the resources) 
For practical application of this principle the manage-
ment should obtain the figures of the output per rupee's worth 
of different resources. Thereby it can decide which resource 
it should curtail and which resource it should increase in 
order to reduce costs. 
The rate of output with a given scale of plant affects 
costs per unit due to the law of non-proportional returns, as 
was discussed in the last chapter. In fact this law is an 
extension of the above discussed principle of substitution 
of resources. The difference is that there are certain fixed 
resources which can not be changed in quantity with changes 
in output in the short run. For example the cane crushing 
capacity of a sugar mill can not be altered in short time. 
Besides the establishment of the factory would not vary if 
output were changed for short period. The cost of such re-
sources is known as the fixed cost or the 'eost at zero output' 
because it will have to be incurred irrespective of the output 
produced in the short run. 
It is obvious that the fixed resources alone can not 
produce any thing. Variable resources, i.e. those in-puts 
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which vary in quantity directly with changes in output ( such 
as quantity of cane), have to be combined with fixed resources 
if something is to be produced. When this is done we find 
tha.t the costs per unit are affected by the changes in quantity 
of variable resources. If smaller quantities of variable 
resources are used, the fixed resources will not be fully 
utilized and cost per unit will be more. As much as the 
quantity of variable resources will be increased, the cost 
per unit will proportionally decline. It will reach an opti-
mum where both the fixed and variable resources will have ideal 
proportion. At this point the costs are minimum. The level 
of output at this point is known as the optimum rate of putput. 
Increases in variable costs beyond this point ultimately raise 
the per unit cost because of the limited capacity of the plant. 
This principle of non-proportional returns, which gives "U" 
shape to the average cost curve, is very important in equili-
birium. 
The equilibirum of a firm depends upon the equalization 
of marginal cost and marginal revenue. The marginal cost is 
the cost of the additional variable resources required to 
produce an additional unit of output. Similarly the income 
or revenue which the sale of an additional unit brings is 
known as marginal revenue. It is a well~established principle 
of economics that profit will be maximised at that output 
where the marginal cost is equal to marginal revenue. 
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In practice management has some idea of this economic 
principle, hut in the absence of a modern costing system they 
can not have figures for the marginal cost. A costing system 
which can isolate the costs into their fixed and variable 
components is needed to determine equilibirium. 
In the long run, when the quantities of all resource 
inputs can be varied, there is no question of fixed costs. 
The management has time to alter the scale of plant also. It " 
has been found by empirical studies as well as is justified 
by theoretical analysis that cost per unit caji be decreased 
by increasing the scale of plant upto certain extent. The 
reason for this is to be found in the economies of scale. 
These economies are due to the increased possibilities of 
1 
specialization of functions in conversion and administration. 
Besides economies in bulk transactions can be enjoyed by 
larger firms. For example it may get discounts in materials 
due to bulk purchases. A larger firm commands greater confi-
dence of the agents of production and thereby it can attract 
better resources, such as efficient labour, at comparatively 
lower cost. A larger firm can also arrange 6OT research work 
which can in turn help in reducing costs. 
There is, however, a difference of opinion among writers 
regarding the efficiency of larger firms. According to Mehta 
1 . Conversion is that part of the actfivity of a firm in which 
labour converts the raw material into finished goods by 
the direct efforts. Administration is concerned with deci-
sions which are necessary before and during the conversion 
process. 
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"The question of the comparative efficiency of the different 
sized units has raised one of the most perplexing dilemmas 
in the entire body of economic generalizations." One school 
of ^ thought favours larger sizes and the other school of thought 
favours smaller sizes of industrial units. They support their 
. 2 
arguments by empirical studies as well as theoretical analysis. 
Perhaps this contradiction can be reconciled to some 
extent by recognizing two factors: nature of industry and 
limitations in the infinite increase of size. Certain indus-
tries provide favourable conditions for larger scales. These 
are typically those industries which have a large and stable 
demand and which utilize continuous process methods of mass 
production. Sugar industry is such an industry. History has 
shown that with the development, in the means of transporta-
tion, which faollitated the delivery of cane from larger areas, 
the size of sugar factories tended to increase. This shows 
the inherent nature of factories in this industry to increase, 
provided they can sell their products and can get cane conti-
nuously and quickly without loss of sucrose by drying. In 
U.S.A., where raw sugar is used, this difficulty does not 
exist and we find gigantic refineries. 
On the other hand those industries which cater to the 
personal choices and where flexibility in production is needed, 
only the small scale units can survive. There aee innumerable 
small scale firms all over the world which are prospering. 
1. Mehta,M.M: Structure of Indian Industries (Bombay, 1955), 
P 2. 
2. See Mehta, Op.cit., for detailed discussion. 
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The second factor, viz., the limitation to the infinite 
increase in size of plants is based on the theory that manage-
ment can not be expanded with equal efficiency with the increase 
in other resour„ces,becaus^e the efficacy of coordination becomes 
more and more loose. Some writers explain it by the principle 
of increase in the marginal risk of investment. It any rate, 
it has been shown by empirical studies that there is a certain 
point upto which increase in scale of plant reduces per unit 
cost. This is known as the optimum scale of plant. Bayond 
this the diseconomies of scale become dominant and cost per 
unit begins to increase. Therefore the increases in the scale 
of plant must not be undertaken recklessly. 4 careful analysis 
of probable costs in different scales of plant is essential in 
such decisions. 
Hitherto those factors were examined which affect cost 
variations mainly from within the firm. There are many exter-
nal factors which have significant bearing upon the cost per 
unit of a firm. These may arise due to political, legal, 
social, economic, and many other reasons. The government 
regulation of the prices of resources used by sugar industry 
is an example of such external factors. I am, however, con-
cerned here only with the economic factors. 
In the external economic factors one important factor is 
the locational relationship of a firm. The location of a firm 
should be decided in the light of the cost reduction forces, 
demand factors of location, revenue increasing factors, compe-
tition elements and other considerations which affect the 
1. See Branton, Op.cit., p 9 et seq. 
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profitability of an enterprise. The decision of location 
is important because it affects the costs in a cumulative.procei 
as it is not easy to shift large plants after establishment. 
The initial diseconomy of location would mean a loss as long 
as the firm remains on that place. The need of comparative 
costs in such decisions has already been emphasized. 
The location of firms in relation to a geographical area 
gives rise to external economies and diseconomies for indivi-
dual firms. These may be termed as the economies and dis-
economies of localization, When an industrial enterprise is 
established in an unexplored area, it has to face many diffi-
culties and has to incur more costs because of the lack of 
facilities of transportation, communication, banking and re-
pairs etc. Gradually these facilities begin to develop and 
more firms enter that geographical area. The existence of 
more firms further develops these facilities and the aggregate 
effect is a reduction in the price of many resource inputs 
utilized by all the firms. This reduces their cost per unit, 
and promotes the tendency of the localization of industry. 
Naturally there is a limit upto which the localization in an 
area can be beneficial because the resources of an area are 
limited. Consequently beyond a stage the concentrgition of 
firms in one area begins to increase the price of resources 
due to greater demand for them. This results in high cost 
per unit for all the individual firms, and in turn gives rise 
to the tendency of dispersion of industrial units. ¥eber has 
1. See Greenhut,M.L.: Plant Location in Theory and Practice, 
(Chapel Hill, 1956). 
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termed these forces as 'Agglomerating forces' and 'Deglomera-
1 
ting forces'. 
The operation of the above discussed theory can be obser-
ved in the sugar industry of U.P. The U.P. Sugar Industry 
Inquiry Committee of 1951 had pointed t)xit ^ hat^ there is exce-
ssive concentration of sugar factories in many parts of U.P., 
2 
specially in the eastern districts. The low yield of cane 
per acre in U.P. necessitates the supply of cane from larger 
area as compared to the South India. The factories in U.P. 
have to establish centres for cane supply upto 20 to 30 miles 
away, whereas the mills of South can get their entire cane 
requirement within about ten miles area. In spite of this we 
find many factories situated at short distances in U.P. The 
result is that the supply of cane is inadequate for them. 
Hence there is need of reducing this congestion by dispersal 
of industry and through measures to prevent such unsound 
localization in future. 
The foregoing discussion of the various phases of the 
cost forces reveals that there is more or less a 'unified 
field theory' applicable in the resource combinations and the 
principle of substitution,(i.e. within certain limits the 
resources can be substituted for each other.) "When they are 
substituted in such a manner that the ratio of their marginal 
physical productivity is equal to the ratio of their prices, 
the productivity is maximum and cost per unit is minimum. The 
1. See «^ J3r, Alfred: Theory of Location (Translated by C.J. 
Friedrich; Chicago, 1928). 
2. See Report of the U.P.Sugar Industry Inquiry Committee, 
(Allahabad, 1951). 
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limitations to the substitution depend up©n technique, period 
of time and availability of resources in relation to space etc. 
One point needs clarification in this discussion: that 
the management must not lose sight of the distinction between 
i 
optimum and equilibirium. The optimum rate of output from 
the point of view of costs per unit is that where the costs 
are minimum with a given scale of plant. It may not always 
be profitable to produce at this rate, because the maximiza-
tion of profits depends upon the e^ qualization of marginal 
revenue and marginal cost, which may be at a higher or lower 
rate of output than the optimum rate. The aim of management 
should be to find the equilibirium rate of output and to 
achieve it by combining the resources in an optimum proportion, 
Similarly in the long run the optimum scale of plant may not 
always be desirable, because all that can be produced by that 
scale may not be profitably sold. As a general rule it may 
be said that for outputs smaller than the optimum rate of the 
optimum scale of plant, the firm would minimize cost per unit 
by constructing a scale of plant smaller than optimum and 
operating it at a rate lower than the optimum rate, whereas 
for outputs beyond optimxim scale the opposite principle will 
2 be applicable. 
1. Optimum means the point where efficiency is maximum. 
Equilibirium msans the point at which the opposing forces 
come to a rest. In private enterprise equilibirium 
would be determined where profit is maximum, 
2. See Leftwick, Op.cit., pp H8-159. 
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It is now clear that the management must find the equili-
biria and optima of their firm. The next problem is the achieve-
ment of these goals. It was stated in the last chapter that 
economists assume that least cost combination and economically 
most efficient technique are used by the firms. Evidently 
practice is far from this theory. Even if management is able 
to know the optima and equilibiria they can not be achieved 
without positive efforts. The reason is that the resources 
do not tend to coordinate efficiently by themselves. They 
need effective planning, coordination, control and motivation. 
The management can not assume away the optimum resource 
proportion for various levels of output as the economists do. 
They have to study and compare the optimum proportions of 
resources in the light of technical knowledge and practicabi-
lity. Further they have to make efforts through effective 
coordination ajid control to achieve the least cost combination. 
Such studies and efforts would have the effect of bringing 
down the entire average cost curve to a lower level, because 
usually the resources are combined haphazardly and without 
any regard to their economic implications. 
I have pointed out earlier that in sugar industry the 
prices are given for the individual firms. This makes the 
demand faced by the individual sugar factories perfectly elas-
tic. It means that they can sell any quantity of sugar at 
given prices. Consequently their success lies in pulling down 
their cost curves by all the possible means and to produce 
an output at which the marginal cost is equal to marginal 
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revenue. Reduction of cost would increase the profit as 
well as the supply of sugar in the country. The diagrams 
No.1 and 2 represent this contention. 
It may be observed from these figures that if the given 
price is OA, and the marginal cost curve is m.c, then equili-
birium outptt will be OE, as marginal cost is equal to margi-
nal revenue at point B. The total profit will be the shaded 
area shown by ABCD. If the management is successful in lower-
ing the average cost curve as shown in diagram No. 2, the 
marginal cost will also decrease as is represented by m.c,2 
This would result in a new equilibirium at B' resulting in 
OE' output and AB'C'D' profit which are larger than the ori-
ginal situation. 
This shows that reduction of cost would not only increase 
profit of sugar factories but would also solve the problems 
of shortage of sugar for home consumption and surplus for 
exports. It may be argued that in the long run price will 
decline due to increased supply and this profit will be wiped 
off. But in view of the great demand for sugar, inside the 
country and the need for exports, it would not be unjustified 
to assiime that prices are not going to fall drastically as a 
result of this increase in production. In fact the retail 
prices are much higher than the ex-factory prices at present 
and black-marketing is being practised. An increase in supply 
of sugar would have the effect of bringing retail prices in 
conformity with ex-fa6lory prices and of removing the evil of 
black-market ing. 
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SHORT RUN EQUILIBIRIUM OF A SUGAR FACTORY 
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In short the mere assumption of least cost combination 
would not help the management. They must make positive efforts 
to find and achieve the optimum resource proportion for desired 
output. Adequate cost facts are essential for this purpose. 
Besides, the firm should not be operated on a haphazard basis. 
The management should find out first the equilibirium in the 
given conditions, and then they must strive to achieve it. 
Since marginal costs are important in equilibirium, it is 
obviously improbable to find equilibirium in the absence of 
suitable cost data. For this a costing system is needed which 
may isolate the fixed and the variable components of costs 
and may help in controlling them. 
Conclusion | The firms in Indian sugar industry operate 
under such conditions that management has 
little control over the prices of sugar and resources of pro-
duction. Their success lies mainly in the reduction of per 
unit cost of sugar. For this they must find and achieve the 
equilibirium output level and the optimum resource proportion 
for producing it. 
¥ith the help of a sound costing system they can be 
successful in lowering the average cost curve, which would 
increase their profits and would also increase the total supp-
ly of sugar in the country. Lower cost and increased supply 
of sugar will be beneficial to the consumers and will facili-
tate exports. 
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¥ith these aims in view, the costing system should be 
capable of ascertaining, analysing, comparing and interpret-
ing costs in such a way that the fixed and variable elements 
of costs may be isolated and-may be" dShfrolIed effectively. 
In the next chapter I shall discuss the various costing sys-
tems that have been evolved to solve costing problems, so 
that a system in conf6rmity with the above stated objectives 
may be selected. 
CMPTBR V 
AN INQUIRY INTO THE COSTING SYSTEMS 
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CHAPTER V 
AH INQUIRY INTO THE COSTING SYSTEMg 
In the foregoing chapters I have made an attempt to 
study the broad characteristics of the sugar industry, the 
cost forces which govern the sugar factories and the role of 
costing in reducing cost and increasing efficiency through 
effective management. I now proceed to tackle the problem 
of constructing a suitable costing system for the hitherto 
stated objectives. The first step in this direction is an 
inquiry into the costing systems. This analysis will enable 
a comparision between various costing devices which have been 
evolved to solve costing problems. On the basis of this 
comparative study only such devices will be selected which 
suitably serve the purpose of constructing a sound costing 
system for the Indian sugar industry. 
The term costing, as it is generally understood, is 
different from the term 'costing system'. Costing is usually 
referred to mean calculation of costs. According to this 
meaning we would find everybody making use of costing in most 
of his economic activities. Specially the businessmen are 
keen about cost calculations and we would find even a petty 
hawker making some such calculations in his mind before and 
after selling his commodities. In fact many hereditary 
businesses are run on such 'cost secrets' because through 
generations of experience they are able to know the profit-
able resource proportions and the effects of input and 
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price variations. This knowledge can not be acquired easily 
by others, while the posterity of the family which is engaged 
in any particular business is benefited by inheriting the 
cost and technique secrets. Such crude costing can not be 
called a 'costing system.' 
In comparision to such crude costing, the modern cost-
ing system consists of a systematic record, collection, 
allocation, estimation, analysis and interpretation of costs 
incurred by a firm during a given period of time. In a cost 
system the costs are obtained from accounted facts of indus-
trial units instead of rough estimations. Such accounts are 
maintained for every activity of the industrial unit and this 
accounting runs parallel to the financial accounting. Accord-
ing to J.B.C.Woods, "The term 'cost system' usually connotes 
a controlled cost system; that is one in which the cost 
accounts and records are so related to the general books that 
it is transparently evident that all elements of manufactur-
ing costs incurred by the business, as shown by the general 
books, are treated in the cost accounts. Also, the term 
"cost system" implies that the cost accounts and cost proce-
1 
dures extend throughout the manufacturing operations." 
At present a large variety of costing systems are found 
in practice, varying from industry to industry and from firm 
to firm. There are many common points in these systems and 
1. ¥oods,J.B.C: "Types Evolved as Systems of Costing" 
(In lasser's Handbook of Cost Accounting Methods, 
New York, 1954, ) p 265. 
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many significant differences also. This is BO because 
costing system is a composite structure in which several 
costing devices are combined. What these devices are, and 
what are their uses and significance can be better under-
stood by their examination in a historical perspective. 
Through such study we can observe the circumstances in which 
they were developed, causes due to which they were modified 
and deficiencies due to which some of them were rejected. 
It is difficult to divide the development of any body 
of knowledge into water-tight chronological compartments, 
but the major threads in the fabric of thoughts can be dis-
1 
tinguished. Solomons has divided the history of costing 
into two major periods: The first phase covering the period 
from early fourteenth century down to the third quarter of 
the nineteenth century; and the second stretching onwards 
to our own days. The,last three decades of the 19th century 
2 
have been called the period of Costing Renaissance. 
On the basis of developiaents of costing principles the 
history of costing can be divided into four major trends. 
The first: in which the procedure of recording cost facts was 
developed and an attempt was made to brin-; the records of 
industrial activity within the compass of double-entry book 
keeping, and of extending the scope of that system to cover 
transactions, such as the transfer of materials from process 
to process within a business. By 1875 or thereabouts, that 
1. Costing has been used here as defined in Chapter III. 
2. See Solomons,David: "The Historical Development of 
Costing." ('Studies in Costing', edited by Solomons, 
London, 1952). 
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technical problem was completely solved. 
The second major problem of cost accountants has been 
to develop methods for ascertaining costs. In this there 
itas -bean a transitiQji_J'r,om _the concept of 'actual cost' to 
the concept of 'normal cost', and finally the emergence of 
the 'standard cost''. 
The third development can be found in a shifting of 
^jmphasis from cost finding to cost control and the improve-
ment in the methods of standard costing, analysis of variance, 
flexible budgets, etc. 
Fourthly we find the scope of costing becoming wider 
and encompassing the policy-making processes of management. 
The techniques known as profit planning, marginal costing, 
etc. are being developed for this purpose. 
Besides these developments in costing, one significant 
factor is the evolution of costing problems from individual 
firm to the industry as a whole. This has promoted uniform 
costing systems in many industries of advanced countries. 
All the above stated developments will be examined in turn 
briefly, 
Florence E.deRoover has pointed out that existing medie-
val business records show that industrial accounts were 
2 
used as early as the beginning of the fourteenth century. 
She further states that many examples of industrial book-
keeping are found in the records of German mining enterprises, 
1. Solomons,Loc.cit., p 2. 
2. de Roover, F.Ei "Cost Accounting in the Sixteenth Century", 
(In Solomon's Studies in Costing, Op.cit., pp 54-55). 
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and concludes that rudimentary forms of cost finding were 
commonly adopted in those industries, such as mining and 
textiles, which came under capitalistic control centuries 
before Industrial Revolution. 
The earliest traces of double entry cost recording are 
found in the records of an Antwerp printer, Christopher 
2 
Plantin, in early fourteenth century. 1 system close to 
cost-finding is found in the records of the Florentine wool 
manufacturing concern of Medici family in sixteenth century. 
In England James Dadson worked out a remarkably clear illus-
tration of Job Costing in shoe-making industry Sn 1750, and 
in 1777 lifardhaugh Thompson described the costing of thread 
hosiery manufacture in a way which is now known as Process 
3 
Costing. 
The early nineteenth century was a period of stagnation 
in England from the point of view of development in costing. 
The need of costing was, however, clearly pointed out by some 
writers of this country at that time. The name of Charles 
Babbage deserves special mention in this connection. 
During this period notable advances were made in indus-
trial accounting and agricultural accounting in France. 
Payen's contribution helped in the tie-up of financial and 
4 
cost accounts. Godard, a glass manufacturer, described 
1. ae Roover, loc.cit., p 54. 
2. See Solomons, Op.cit., p 3. 
3. ibid. 
4. Littleton,A.C: "Accounting Evolution to 1900 (New York, 
1933), pp 323-333. 
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process costing with great skill and discussed the problems 
of pricing raw materials. Louis Mezieres, in his book 
"Comptabilite' Industrielle et Ma.nufacturiere" advanced 
the job costing method much nearer to the modern job costing. 
Substantial pro-gress in costing was made by the 
French writers on Agricultural Costing, as is shown by the 
works of de Cazaux and many others. Works of de Cazeaux 
contain the idea of budgeting. Monginot developed columnar 
recording procedure for farm accounting. This theoretical 
development in Farm Accounting was divorced from practice 
2 
and was in fact much ahead of time. ¥e find some works on 
Agricultural Costing in England also, for example in Robert 
Hamilton's "Introduction to Merchandise; and in " kn I.mproved 
3 " 
system of Farm Book-Keeping . There are some evidences to 
indicate that Germans too were developing costing in agri-
culture as well as in industry during the 19th century. 
The 'costing system', as we understand it today, was 
exceptionally found even in countries like England and U.S.A. 
at the turn of the 19th century. The typical situation was 
for a manufacturer to compute product costs on some rough 
and ready basis, while distribution costs were largely ignored. 
The growing complexities in industry with the increase 
in size as a result of division of labour and integration. 
1. See Solomons, Loc.cit., p 10. 
2. ibid, pp 9-16. 
5. Published in 1851 from London. 
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heavier burden of overhead costs, remoteness of operations 
from control and the problem of price fixing in engineering 
industry are regarded as some of the important causes which 
led to the greater use of costing. 
The procedure of cost recording had been somewh&t 
perfected by the end of the third quarter of the nineteenth 
century and the problem of ascertainment of cost from these 
recorded facts assumed importance. Since costing was deve-
loped mainly by firms of engineering industry which did not 
have a market scale of price due to non-homogeneity of pro-
ducts, the pricing of products was considered the main ob-
ject of costing in early stages. This resulted in the search 
for the 'actual cost*. Innumerable problems began to pile 
up when such 'actual costs' were sought to be determined. 
The valuation of materials bought at varying prices, interest 
on capital, plant obsolescence, overtime wages, idle capacity 
burden and many such items presented difficulties in alloca-
tion of costs to products. To meet these difficulties seve-
ral developments took place in costing. Important amo^g 
these are the methods of overhead costs allocation, methods 
evolved to show the effect of cost variations due to output 
fluctuations and the methods evolved to analyse the causes 
of changes due to other reasons. 
The problem of overhead allocation has been one of the 
greatest headaches of cost account3.nts. In 1878 Battersby 
described seven different methods followed during that time, 
of which percentage on prime cost was most prevalent. John 
5.8 
Mann has pointed out in his "Encyclopaedia of Accounting" 
that percentage on wages method was most common in the 
1 
beginning of the 20th century. Both these ne thods were 
subjected to sharp criticism. ' Inciusi©n of ^ materials in 
prime cost, which does not bear relationship with the time 
occupied by various jobs in a shop, was made the target 
for criticising the percentage on prime cost method, Iftiile 
the dis-similarity of labour in wages was the main criticism 
against the percentage on wages method. 
To meet these criticisms the departmental overheads 
were advocated and the adoption of labour time instead of 
labour cost as a basis for charging a overhead was invented. 
But this drew attention to the difficulty of different types 
of equipment used in production. John Mann improved Batters-
by's idea of Machine Hour Rate and thus the difficulty was 
partly solved. 
A well-known contribution for solving the problem of 
overhead allocation was made by Alexander Hamilton Church. 
His series of articles in Engineering Magazine entitled 
"The Proper Distribution of Establishment Charges" was regar-
ded as a standard reference work on overhead allocation 
2 
problems. Church's important contributions is the division 
of overheads into "shop charges" (which are now popularly 
known as factory oncost) and the "establishment charges" 
1. See Solomons, Loc.cit., p 23. 
2. Engineering Magazine, Vol. 21, July-September, Vol. 22 
October-December, 1901, cited by Solomons, loc.cit., 
p 26. 
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(office or general overheads), and the idea of cost centres 
which he explained with the analogy of 'little shops' consis-
ting of a machine or bench at which a hsmdicraftsman works. 
For charging the work passing through these little shops he 
developed the "Scientific Machine Rates". To solve the prob-
lem of idle capacity he developed the normal rates and the 
supplementary rates. He defined supplementary rates as the 
undistributed balance of shop charges due to idleness of 
productive centres, and considered them the barometer of 
efficiency of the ^op. His definition of efficiency and 
his claim of barometer of efficiency have been subjected 
to criticism. In fact supplementary rates became more ambi-
guous and difficult to handle and the'overhead cost' continued 
to remain the bugbear of cost accountants. The supplementary 
rates faded out but an important point which emerged out of 
this attempt of Church was to draw a distinction between 
'normal' costs and 'abnormal' losses. 
John Whitmore developed the idea of machine hour rate 
based on normal as against the maximum usage of machinery 
method. Then it was suggested by some writers like D.G. 
Sggleston and Dr.William Kent that instead of one method of 
overhead allocation a combination of different methods is 
more suitable. Dr. Kent's multi-basis of allocation is a 
significant advancement. He proposes four bases for spread-
ing the incidence of overheads, viz., man-hours, machine-
hours, the jobs and the materials used. He contended that 
different types of expenses need to be approprtioned on 
different bases as they have different characteristics. 
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This idea in coordination with the Church's idea of several 
production centres and the Whitmore's normal rate concept 
was considered by some to have perfected the technique of 
overhead allocation to products. But before this rolling 
ball could come to rest an idea which existed in the back-
ground came to the foreground and again set it rolling. 
This is the idea of Marginal Costing, also known as Direct 
Costing. The exponents of this idea challenge the very 
need and logic of attaching fixed overhead costs to products. 
It is a relatively recent development and has aroused a 
controversy. I shall discuss it later along with other 
modern developments in costing. 
It was pointed out above that the costing thought had 
drifted in favour of normal costs from the actual costs. 
This normal cost idea can be traced in some earlier writers 
also, but it was confined to the comparision of the firm's 
costs with outside values, i.e., the price at which the 
sefvices, semi-finished and finished products used in produc-
tion could be acquired from others. Gradually the concept 
of standard costs emerged and developed. 
The development of stsndard costing took place mainly 
in the present century. The time and motion studies, 'manage-
ment by exception' and many such ideas of scientific manage-
ment contained the germs of standard costing. In a sense 
standard costing may be called 'scie-ntific costing.' 
John Wiitmore is usually credited with having presented 
in a clear cut way the use of standards in a shoe factory 
1 
in his article entitled "Shoe Factory Cost Accounts." 
1. Published in Journal of Accountancy, May, 1908, cited by 
Solomons. 
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An earlier reference to standard costing is found in Percy 
Longmuir's article on foundry costs which appeared in 1902, 
in which he has asserted the value of controlling cost of 
functions (as distinct from products) by comparision with 
certain standards. ff.^.Gaffy^s ^ aper ©a-'Factory Costs' 
which appeared in 1903 is also considered as a precursor of 
standard costing. In this article Garry seems to indicate 
2 
the idea of 'volume variance' and 'price variance' . 
Lawrence and Humphreys refer to John Vilker's work entitled 
'Prime Cost Keeping for Sngineers etc.', which was published 
in 1875, and hold the view that 'the use of quarterly averages 
of material and labour costs used by Valker (feonta-'in the germs 
3 
of Standard Costing.' It is also believed that Church's 
writings must have inspired the above referred article of 
'ihitmore, as he refers to Church's work. 
The contribution of Harrington Emerson, the American 
efficiency engineer, to standard costing is important. Due 
to his works the standard costing approached nearer to its 
modern position. Emerson clearly distinguished between the 
traditional costing methods and standard costing and stated 
their merits and demerits in un-ambiguous terms. His advo-
cacy of the use of the standard hour as the 'real standard 
unit of cost' is noteworthy. He is, however, criticised for 
not being clear regarding the selection of the standard, as 
1. Solomons, loc.cit., pp 40-41. 
2. ibid. 
3. Lawrence,F.C and Humphreys,E.N: Mar'^ inal Costing, 
(London, 1947), p 27^ 
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he seems to vacillate between an ideal and an attainable 
standard. His study also lacks the analysis of the causes 
of drift from the standards, which is known as the 'analysis 
of variance' at present. 
Later developments increased the emphasis of costing 
to cori&ol of overheads also. This development came with the 
idea of Budgetary Control. Budgeting has come to business 
from the government budgeting which is a very old practice 
and is said to have existed even in the ancient Egyptian 
civilization. The idea of business budgeting can be traced 
in De Cazaux's writings, whose work on agricultural costing 
has been noted earlier in this chapter. S.H.Bunnel is also 
regarded as one of the pioneers of Budgetary Control. These 
two writers dSd not hit the idea of flexibility in budgets. 
It was Henry Hess who pointed out the need and usefulness 
1 
of the so called 'Flexible Budgets' 
The first complete standard costing system known to 
exist was designed by G.Charter Harrison in 1911 for the 
Boss Manufacturing Co., makers of v;ork gloves, Kewanee, 
2 
Illinois, U.S.A. Harrison's other articles show the matu-
rity of standard costing. He produced the first set of for-
mulae for the analysis of cost variances in 1920, 
Another major development in costing has been towards 
Uniform Costing. As pointed out earlier, this seeks to lay 
emphasis on costing problems from the view-point of the 
industry as a whole. Is early as 1889 the National Associa-
1. Hess,H: "Manufacturing:Capital, Costs,Profits and 
Dividend" (Engineering Magazine, December, 1905). 
2. Sfic Solomoiis, o^.c'rt., p. 50. 
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tion of Stove Manufacturers, U.S.A. had developed uniform 
costing system. E.J.Smith was doing pioneering work in Great 
Britain in this direction during the last decade of the last 
century. The main aims of uniform costing are to avoid reck-
less competition, to guide over-all pricing policy of the 
industry and to develop uniform reporting of data to enable 
comparision and exchange of information regarding management 
and technical efficiency. Almost all industrialized coun-
tries have such systems in some important industries. This 
is either due to legislations or due to the efforts of the 
2 
1 
trade associations. At present there are believed to be 
more than 150 effective schemes of Uniform Costing in U.S.A. 
Let me now turn to the Marginal Costing. It will be 
observed from the above discussion that one of the important 
problems of cost accountants has been the allocation of 
overheads to units of production. This problem is still to 
be solved as the controversy between the traditional methods 
and the new ideas of Marginal Costing has not been settled. 
The central idea of Marginal Costing is that the costs should 
be resolved into their fixed and variable components and 
only variable costs should be directly attached to the pro-
ducts while the fixed costs should be treated as periodical 
costs. It is contended that fixed costs have no relation to 
output as by definition they do not change with changes in 
output, whereas variable costs change more or less propor-
tionately wioh the output variations. The supporters of this 
1. See Vheldon,H.J: Applied Costing, (London, 1944), pp 6-10, 
2. Solomons, loc.cit., p 51, 
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school argue that fixed costs should be met out of the income 
for the period to which they relate, "because fixed costs 
usually expire during the period for which they are incurred. 
Tiie^ . sa^ _ that every unit sold usually contributes something 
to the total fixed costs. This 'contribution' made by sales 
in any period is the difference between the variable costs 
per unit anii the price obtained multiplied by the number of 
units sold. The total contribution is referred to as gross 
margin from which the fixed costs of the relevant period of 
sales are deducted leaving the net margin or profit. In 
this way the calculations ef profit is simplified and rela-
tionship of cost and volume is clearly exhibited. 
Although the idea of marginal costing has assumed impor-
tance recently yet traces of similar ideas can be found in 
some earlier writings. Emerson seems to indicate the need 
of this concept when he says that "the over-charges are distri-
buted, not by some fancy accounting method, but according to 
1 
the exigencies of competition." In 1910 1*J.R.Hamilton 
stated that "It is easy to carry this division ( of overheads 
between departments) to a point at which it ceases to corres-
pond to any useful fact...If such divisions have any value 
2 
it is a relative one only, as between one year and another." 
To mention some more important pioneers of marginal costing 
the names of Gareke and Fells may be mentioned. They clearly 
stated that "The establishment expense (salaries of clerks, 
office rent, stationary) and interest on capital should not, 
1. Quoted from Emerson's article in The Foundry, October, 
1904-, by Solomons, loc.cit., p 32. 
2. See Solomons, loc.cit., p 33. 
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however, in any case form part of the cost of production. 
There is no advantage in distributing these items over the 
1 
varioiis transactions or articles produced." Although this 
passage is over-simplified but it strikes the point. 
Lawrence and Humphreys have claimed in their work 
entitled 'Marginal Costing' that the book is the first which 
2 is devoted to marginal costing, but they have admitted 
that the article of Jonathan A.Harris published in a bulle-
tin of the National Association of Cost Accountants, U.S.A., 
5 
gave the gist of Marginal Costing. 
Marginal costing is a challenge to the conventional 
costing practices. Like many challenging ideas it has arou-
sed controversy as pointed out earlier. The usefulness of 
this idea will be discussed in coming chapters, but it may 
be stated here that this development will help to make cost-
ing more useful for management by its simple and logical 
approach. 
Developments to synthesize the marginal costing with 
standards and budgets are on their way. Apart from this, 
costing devices are being developed to make costing a more 
useful tool for managerial policy-making. In fact the modern 
developments in costing are seeking to enable the management 
to make use of the analysis of firm which economists have 
laboriously built up. 
1. Garcke and Fells: Factory Accounts, (1st ed.,1887), p 74. 
2. Lawrence and Humphrey, p.V. (Preface). 
3. ibid, p 31. Fishe & Beckett have, however, pointed out 
that 'Much of the credit for its development and promo-
tion goes to G.Charter Harrison... " OP»°it'» P ^ 33. 
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The foregoing history of costing shows that it has 
developed in accordance with the needs of management in 
different times and different industries. As time advanced, 
the increase in the size of industrial units, concomitant 
increase in the burden of €^ veri*eada,- aad tJie severe compet i-
tion necessitated strict control of costs which resulted in 
the development of standard costing and flexible budgets. 
Nov; a greater emphasis on the implications of managerial 
decisions is promoting the development of such devices with 
which objective . facts for policy-making may be acquired and 
analysed. This may be observed from the development of margi-
nal costing, profit planning, brak-even charts and other 
modern costing techniques. From the view-point of the 
nature of industries, we find that job costing was developed 
mainly for engineering industry, process costing was deve-
loped in those industries where homogeneous product is manu-
factured and continuous process is used. In short, costing 
is a tool which is shaped in accordance v/ith the needs of 
the management. I now proceed to examine the existing 
costing systems. 
As stated earlier, costing system is a composite 
structure. Its elements are the various costing devices. 
These devices can be classified under the following main 
headings: 
1. Procedures of recording costs. 
2. Methods of cost ascertainment and analysis. 
3. Basis of cost allocation. 
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4. Treatment of overhead costs. 
5. Relationship with the costing systems of other units 
in the industry. 
In costing literature the costing systems are usually 
named after some of the main devices. Accordingly the 
classification of systems on the basis of major devices will 
also be indicated in the following discussion. 
5 
*^ Reco?diSrCosts I ^^^^i^S ^^  ^ P^^* °^ accounting. 
^ The division of accounting into 
financial accounting and cost accounting is based mainly on 
their purpose. The former seeks to represent the picture 
of an industrial or commercial unit in relation to its ex-
ternal relationship, the later presents a microscopic pic-
ture of the internal activities of aji industrial unit. 
However, both record the facts of business and their funda-
mental unit of measurement is the same, i.e., money. Due to 
this reason we find that the Double Entry System of recording 
which was developed for financial accounting as early as the 
fourteenth century in the Northern Italy, and was laid syste-
matically by the mathematician monk Luca Paciolo in 1494, 
has been adapted for recording cost facts also. It was, 
however, only after about four centuries that this procedure 
of recording costs matured. The practice of recording cost 
facts on double entry system is too well known to be descri-
bed here in detail. Its basic characteristic is that the 
various expenses incurred are recorded in such a manner as 
to disclose their relation to the various jobs, processes, 
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centres of production, etc., and to provide an automatic 
check on mistakes and frauds. In it the accounts are usually-
maintained on a 'control system', that is the individual 
items are related i^-a^otcil a®G®»nt whereby the-s^gregat© 
figures disclose the total incidence of costs. These control 
accounts form the medium of controlling all the expenditure 
chargeable to costs and also automatically provide the means 
of reconciling all expenditure with the financial accounts, 
A cost recoring procedure operated on this basis enables one 
to account for 'every penny expended inside the plant for 
labour (wages), materials (purchases) and expenses ( other 
disbursements), and to balance stocks and total cost of 
production with the total of wages, purchases and other 
1 
General Ledger Accounts." 
Many other cost recording procedures may be found in 
practice. Some of these are incomplete as compared to the 
above described system. There is no definite principle for 
such incomplete systems because they are evolved by indus-
trial units to suit their convenience. 
On the basis of cost recording procedures the costing 
systems' can be classified into controlled and integrated 
systems on the one side and the unintegrated or incomplete 
systems on the other. The former use the advanced double 
entry control accounting procedures and the later are not 
based on such accounting principles. "Just as single-entry 
1. RyalljR.J.H: Dictionary of Costing (London, 1952, 
3 rd edition,) p 104. 
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book-keeping continues to be found in some businesses, so 
the unintegrated, incomplete, traditional, rule-of-thumb, 
estimating procedures survive in, or are sometimes introduced 
1 
into, some factories, and prevail in some industries." It 
is this typo of costing whi^h is found in most of the sugar 
factories of our country. 
2. Methods of Cost Ascertain- Following are the 
ment and Analysis. Q ^ 
• *• main methods of cost 
ascertainment and analysis: 
1. Historical Costing. 
2. Continuous Costing, 
3. Standard Costing and Estimated Costing. 
4. Special Cost Studies. 
Historical costing has dominated costing practice for 
a very long time. In it the costs are calculated at the end 
of a manufacturing period. They are known as 'historical' 
because they relate to the past period. The main shortcoming 
of this method of cost collection and analysis is that the 
data does not help in controlling the costs. Further, in 
the absence of criteria to judge the results of the past 
performance the cost facts do not help much in making sound 
policies. 
The other method is known as continuous costing. In it 
the costs are recorded side by side with the proTress of the 
manufacturing activity, so that as soon as such process is 
complete costs are ready for examination. The data so obtained 
is obviously better than the data which is collected after a 
1. Moods, loG.cit., p 257. 
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long time, but this too does not serve the purpose of controll-
ing costs effectively due to the lack of scientific criteria 
for comparision. 
To remove 'the defects of the above two methods standard 
costing has been developed. In it first standards for costs 
of operations are laid down on the basis of special studies 
of time, material and other expenses required for production. 
There are several types of standards, such as Basic Standards, 
Current Standards, I^ ormal Standards, Ideal Standards, etc.. 
These standards have different characteristics a.nd serve 
different purposes. With any of these standards as a basis, 
the actual costs of operation are compared and the variances 
are analysed in detail. These variances may result due to 
many factors, such as changes in resource prices, changes in 
volume of production, inefficiency of labour, wastage of 
material, wrong handling of machine, abnormal causes like 
breakdown, etc. Such variances immediately draw the atten-
tion of executives. Besidesjthe front-line operatives then-
selves become cost conscious. The result is that executives 
can easily control operations by using the principle of "manage-
ment by exception." The installation of such system may cost 
more than a historical system, but once it is established, 
it is far more economical and useful. 
Since the installation of standard costing requires 
detailed analysis of operations by time and motion studies, 
some firms prefer to use estimates of costs as basis for 
comparin;: the actual costs. This is a crude sort of standard 
costing, but it is economical. Its usefulness depends upon 
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the accuracy of estimates. If due to long experience reason-
ably correct estimates cnn be made, this system serves well. 
1 
This method is often referred to as an 'Sstimated Cost System.' 
The fourth method of cost ascertainment and analysis is 
termed 'special cost studies.' In such studies estimates of 
future costs are used. These are usedfor making some policy 
decisions, such as the problem of make-or-buy, extension of 
plant or the opening of new lines of product, etc. It was 
stated in the third chapter that this side of costing is 
developing and can be very helpful for major decisions, such 
as selection of commodity to be produced, selection of loca-
tion, integration of industrial units, etc. 
On the basis of above mentioned devices the costing 
systems may be divided into four groups, but generally only 
two classes are recognized. These are known as the Histori-
cal Costing systems and the Standard Costing systems. Of 
these two the Standard Costing Systems have over-shadowed 
the Historical systems. Standard costing is now regarded as 
a scientific system for controlling costs to face the keen 
competition which exists in most of the modern industries. 
3. Basis of Cost 5 
Allocation. 1 From the viewpoint of the basis 
i 
of cost allocation the costing 
devices can be divided mainly into job Costing and Process 
Costing. In Job Costing the costs are allocated to a parti-
cular job. This term has come to costing from the enr^ ineering 
1. See Woods, loc.cit., p 266. 
5.22 
industries as usually jobs are performed in these industries 
in accordance with the orders of customers. The central idea 
of job costing is to relate costs to units of product rather 
than to any process or function of the business. This results 
in aggregating^various elements of costs on any job or product. 
Hence the amount expended on labour and materials is charged 
to a particular job together with its share of expenses and 
the sum total constitutes the cost of the job. A "job", 
however, "may represent an individual order, e.g., a contract 
undertaken by an engineer, or in the case of manufacture, 
a number of small orders for the same product passed through 
the factory in a batch, or even a 'stock' order, i.e., an 
order for a specified quantity of an article to be placed in 
1 
stock, and from which orders may be executed." 
In those industries where a product passes through 
several processes a continuous sequence, and particularly 
where any by-product or ijoint product arises at any stage, 
the Process costing is applied. Process costing enables a 
comparision of the cost of various processes and helps in 
determining the efficiency of the same process during diffe-
rent periods of time. Process costing reduces the eQS*s to 
an average cost per unit of products for each process or 
operation through which the product has passed. Costs are 
collected on a time basis in this methods. It is suitable 
1. Biggs, W.W: Cost Accounts (London, 1950), p 5. 
2. Black,M.L;and Evensole,H.B: "A Survey of Cost Accounting 
in Industry" (In Lasser's Handbook, p 354). 
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for industries like chemical manufacturing, paint manufactur-
ing, food processing and the sugar industry. 
Some writers prefer to isolate a third category along 
with the above two. It is known as 'Operating Costing'. 
This is used where any service is performed instead of pro-
duction of any commodity. Examples of such are railways and 
electric supply companies. The unit in such cases is usually 
composed of two standards combined together, e.g. passen^ ^^ er 
mile, kilowatt hour etc. 
In practice many other bases of cost allocation are 
used apart from the job, process and operation. It any rate 
the method employed in these is either job costing or process 
costing or a combination of both. The devices named after 
other bases are such as the Departmental Costing, Single 
Costing, Multiple Costing, Contract or Terminal Costing, etc. 
On the basis of the devices discussed above the costing 
systems are usually divided only into two major categories, 
known as Job Costing systems and the Process Costing systems. 
4. Treatment of j 
Overhead Costs { There is a large number of methods 
for the treatment of overhead costs, 
but they can be broadly divided into two groups: those in 
which overheads are sought to be related to the products on 
some basis, and that approach in which the fixed overheads 
are not allocated to products but are treated as periodical 
cost. In the former group come the various methods which were 
developed from time to time in the effort to find some sound 
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objective basis of relating overheads to products. First 
the percentage methods were devised, in which the basis were 
items like wages, materials, prime cost, labour hours, etc. 
Later the 'Machine Hour Rates', 'Normal Rates', Supplementary 
Ratos', etc. were evolved. The second approach classifies 
overheads into fixed and variable and only variable over-
heads are related to the products while fixed overheads are 
treated in aggregate. Is pointed out earlier this is known 
as Marginal or Direct costing. 
From the above discussed standpoint the costing systems 
may be classed into 'Conventional Costing' systems and the 
'Marginal' or 'Direct' costing systems. 
5. Relationship with the } 
other costing systems 5° The cost systems of 
in the industry. 8 
0 different firms in an 
industry may have a uniform code for the treatment of costs 
and account classification etc., or they may not have such 
common practices. If the situation is the former one, it 
will be called a Uniform Costing System. The other situation 
gives rise to 'Heterogeneous Cost Systems.' 
Uniform cost systems are usually enforced by trade asso-
ciations or governments. This 'uniformity' does not mean 
that a hide-bound system is imposed on all the firms. Such 
uniformity is neither practicable nor desirable because of 
the varying sizes and c aracteristics of the different indus-
trial units. Hence uniform costing systems usually aim at 
harmonizing basic costing principles and accounting classi-
fication so that the data of different units may be rendered 
comparable. 
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Apart from the major classifications of costing devices 
discussed above there are some other methods which create 
some dis-similarity in the systems. For example the valuat-
ion of raw materials and other stores consumed in production 
may Be done according to the averai':ije price method, replace-
ment price method, first-in-first-out method, last-in first-
out method, re-use price method, etc. Such differences are 
insignificant as compared to the major bases discussed 
above and these do not provide a suitable basis for classi-
fying costing systems. 
The analysis of the costing systems as discussed in the 
preceding paragraphs may be presented in the form of summary 
as shown on the following page. 
The analysis of the bases on which costing systems can 
be classified presents several theoretical possibilities of 
costing systems by the mathematical law of 'permutation and 
combination' . For example an Integrated (jost system with 
Standard Costing methods based on Process Costing in which 
Marginal Technique is used may be found being operated as a 
Uniform system in an industry. 
In practice differing devices which have been classed 
together in the above analysis may be found as a part of the 
same costing system. For example both Process Costing as 
well as Job Costing may be used together by an industrial 
unit. This further enhances the possibilities of combina-
tions. 
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ANALYSIS OF COSTING SYSTEMS 
Basic factors. Relevant Devices Main Types of 
Costing Systems. 
1. Procedures of Record-
ing costs. 
ii 
2. Methods of Cost Ascer- 1 
tainment and Analysis. 
5. Basis of Cost 
Allocation. 
4. Treatment of 
Overhead Costs. 
Ill 
IV 
11 
111, 
Double Entry a.Integrated Sysfeem 
Control Accounts. 
Incomplete b.Unintegrated System^ 
recording. 
Historical 
Costing. 
ii Continuous 
Costing. 
a.Historical Costing 
Systems. 
b.Standard Costing 
Systems. 
Standard 
Casting. 
Estimated 
Costing. 
i. Job Costing, a.Job Costing Systems. 
Process Cost- b.Process Costing 
ing. Systems. 
Operation 
Costing. 
iv. Departmental 
Costing. 
V. Single-or unit 
Costing. 
vi. Multiple Costing. 
vii. Contract or 
Terminal Casting. 
i. Cost allocation a. 
to output by 
several- methods 
(Percentage on 
labour,material, 
Prime Cost; 
Machine Hour rate, 
Normal Rates etc). 
ii. Division of Costs h. Marginal 
Conventional 
Costing 
Systems. 
into fixed and 
variable and treat-
ment of fixed over-
heads in aggregate. 
Costing 
Systems, 
(To be continued on next page) 
^ 
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5. Relation with other i. Similar Costing a. Uniform Costing 
Systems in the principles and Systems, 
industry. account classi-
fication. 
ii. Dis-similar Cost-
ing principles b. 
and classifica-
tion of accounts. 
Heterogeneous 
Costing Systems 
In Costing literature, however, the emphasis is usually 
1 
laid on only few types of costing systems. Is a matter of 
fact these are costing devices after which costing systems 
are named. Generally the principal types of systems from 
this approach are divided firstly into Integrated and Un-
intergrated Systems. The Integrated systems are then divisi-
ble into Historical and Standard systems, which may be based 
on the Process Costing or Job Costing, or a combination of 
both. These systems may utilize either the Conventional 
costing technique or the Marginal or Direct Costing technique 
for the treatment of overhead costs. Further these systems 
may be operated under Uniform Costing scheme or may be 
'Heterogeneous' from the viewpoint of the industry as a whole 
The selection from among these devices to design a 
costing system depends upon a number of factors as may be 
observed from the fact that the different devices have been 
evolved for different purposes. The main factors to be 
1. Gf. Moods, "Types Evolved as Costing System", loc.cit., 
pp 264. et.seq. 
5.28 
considered in such selection are the broad cost datqi require-
ments as well as the specific needs of the management. The 
broad cost data fequirements depend upon the nature of 
industry and product, and the cost forces governing the 
firm. The specific managerial cost data requirements depend 
upon the process of manufacture, size of the firm, its orga-
nizational structure and its peculiar problems. Hence a 
costing system should be installed after a careful analysis 
of the conditions of the industry and the firmi 
Conclusion 5 An inquiry into the historical evolution 
and existing state of costing reveals that 
it has developed from a mere cost calculation process to one 
which aims at controlling costs and guiding managerial poli-
cies. The main conclusion to be drawn from the costing his-
tory is that costing system should be developed in confor-
mity with the needs of the management. Since the needs of 
management differ from time to time, industry to industry 
and from firm to firm, the costing system should be designed 
on the basis of a close examination of the industry and the 
firm. Due to these reasons several costing devices have 
been developed to meet different situations. This has re-
sulted in a great variety of costing systems, but they have 
some fundamental similarities based on the tyxjes of costing 
devices used. In fact costing system is nothing but a combi-
nation of some costing devices. 
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The selection of costing devices depends mainly upon 
the nature of industry and product, cost forces governing 
the firm, the process of manufacture, the organizational 
structure, size of the firm and other specific cost data 
requirements of its management. The nature of sugar industry 
and the cost forces governing the firms which determine the 
"broad managerial requirements of cost data have been discussed 
already. The process of manufacture of sugar and the organi-
zational structure of sugar factories still remain to be 
examined. The next chapter deals with these aspects, after 
which the whole analysis has' been synthesized into the 
proposed costing system for the Indian su,'^ ar industry. 
CHAPTER VI 
MORKING OF THE SUGAR FACTORIES ANALYSED 
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CHAPTER VI 
tfORKING OF THE SUGAR FACTORIES ANALYSED 
An examination of the various costing systems in the 
last chapter has revealed that apart from the basic charac-
teristics of industry and the cost forces governing a firm, 
the process of manufacture, the size of the firm, the orga-
nizational structure and other specific cost data require-
ments should also be considered in designing a cost system. 
It was pointed out in the second chapter that the size of 
Indian sugar factories varies widely. Similarly the specific 
cost data requirements of management would differ from factory 
to factory. There are some differences in the process of 
manufacture and the organizational structure also, but there 
are certain basic similarities in these factors. An idea of 
all fhese factors can be formed from an examination of some 
factories. 
For the above stated purpose I have presented in this 
chapter an analysis of two sugar factories which represent 
two major sets of differing conditions of the Indian sugar 
industry. One of these factories is the Nizam Sugar Factory 
Ltd., Shakarnagar, District Nizamabad (Andhra Pradesh), which 
is a large size factory of southern India having a large 
cane plantation and is virtually owned by the Government. 
The other is the Sir Shadi Lall Sugar and General Mills Ltd., 
Mansurpur, District Muzaffarnagar (Uttar Pradesh). This is 
a medium size factory which does not have any cane plantation 
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1 
and is owned by a few industrialists. The following des-
cription of these factories is based on the personal obser-
vations of the author and most of the data shown here was 
obtaineid directly from these factories. 
The Nizam Sugar Factory is located at Shakarna-^ar, a 
small town about 100 miles north-west of Hyderabad city on 
the Central Railway branch line. This area has an average 
annual rainfall of 4-0", concentrated between July to Septem-
ber, usually falling in abrupt showers, with long dry spells. 
The temperature is about 47°F in December-January and 111°F 
during April-May. Altitude of the area is between 1100 to 
1300 feet above sea level. It is irrigated by the Nizam 
Sagar, a 56 square mile wat^r storage built on the river 
Man jira-. 
The factory was established in 1937, when the haphazard 
development of Indian sugar industry had ceased and need was 
being felt for sound development.- It was taken over by the 
Industrial Trust Fund of the Government of Hyderabad, and 
the management of this company was entrusted to the Hyderabad 
Construction Co.Ltd. 
The choice of these two factories is not without reasons. 
For a regional comparisionafactory of N.orth and the other 
of Siouth has been selected. For the effect of size one 
large and the other medium size plant was preferred. For 
comparision of administrative processes one state enter-
prise and the other private enterprise serves the purpose. 
Similarly the ownership of cane plantation and the year 
of establishment were considered to enable a comparative 
study. These two factories represent different condi-
tions from all these points of view. 
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The factory started production on December 5, 1938, v/ith 
its first plant knovm there as the U.S.F.I J. This plant has 
a rated capacitj'- of crushing 1000 to 1200 tons of cane per 
day. The second plant was established in 1952 with a capacity, 
of crushing 1800 to 2000 tons of cane per day. Thus the 
total raaximum capacity of the factory is about 3»200 tons. 
&t present the factory is virtually a state enterprise because 
the Government own 72 per cent shares in the capital of the 
N.S.F., and it is managed by the Hyderabad Construction Co., 
Ltd. (who act as representatives of the Managing Agents, i.e. 
the Industries Department of the Government of Andhra Pradesh) 
in which the Government hold 40.45/^  of the share capital. 
The total share capital of the N.S.F.Ltd., is about Rs 145 
1 
lakhs and the total reserves are about Rs 222 lakhs. 
il 
Cane supply i As pointed out earlier, the prosperity 
i 
of a sugar mill depends upon the adequacy 
and regularity of the supply of good quality cane. In the 
south India mills have a tendency to own farms to ensure cane 
supply. This may be due to the fact that the cultivation is 
more uncertain there on account of the competition with 
other crops,such as cotton and paddy. My inquiries revealed , ; 
that paddy is easier to cultivate and yields more profit on 
small investment in short time,whereas cane takes much longer 
time and larger investment.Besides,the area required for mills 
cane-supply is lesser in South than in the North because of 
the higher yield per acre.This reduces the land requirement fo: 
* For the sake of convenience I have used the abbreviation 
H.S.F. for Nizam Sugar Factory. 
1. See Nizam Sugar Factory Souvenir, 1957. 
6.4 
cane cultivation there. The N.S.F. has its own land of 16800 
acres, made up as follows: 
Break-up of Land owned by N.S.F. 
Total cultivable area: 
Non-Agricultural lands: 
Factory colony and 
Farm camps. 
Light Railway. 
Field Roads. 
Un-commandable. 
Acres. Gts. 
768 
219 
989 
124 
07 
23 
10 
21 
TOTAL 
Acres. 
14,710 
2,101 
16,811 
Gts. 
05 
21 
26 
The Estate is divided into 14 farms scattered within a 
radius of 20 miles from the Factory at Shakarnagar. About 
21^ of the total cultivable area is water-logged and alkaline* 
In this area the land develops bogs, which are like huge ditches 
full of mud but covered with a thin layer of dry soil. There-
fore, it is not only difficult and costly to bring such lands 
under the plough, but dangerous too. The area under cultiva-
tion in the plantations has been developed at a very high cost 
but the performance of the plantation is satisfactory, and 
is recording a continuous increase in the yield per acre. 
The figures shown on the next page represent the last three 
seasons', statistics of the plantation. 
Cane supplied by the Plantation 
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Season. 1955-56 56-57 57-58 
Total.Mill area (Acres) 
Total tonnage supplied. 
Yield per acre (tons) 
5,181 5080 5,246 
2,24,785 231254 2^48,000 
43.64 45.52 47.40 
The plantation employs 1428 permanent and 74 temporary 
workers and a large number of labourers are employed on con-
tract basis. Planting of cane is done mostly by the end of 
August. Strict quality control is maintained over the supply 
of manures, and all the press-mud of the Factory is utilised 
for this pur|>ose. For maintaining a high quality of cane it 
is harvested according to maturity as tested by hand refrac-
tometer. 
The crop is grown on one third of the area by rotation. 
S^% of the crop is Adsali (18 months). Eksali (one year) and 
ratoon crops are neglibible. The following table shows the 
main varieites grown on the plantation: 
Varietal position of cane at Shakarnagar 
1 . Co. 41 9 
2. Co. 421 
3. Co. 467 
70.5 % of the total area sown. 
13^ (Suitable for Alkaline and water-
logged areas). 
^^% (Late growing variety. It helps in 
prolonging the season). 
4. Co. 285, P.O.J. 2961, Co. 658 etc. 5.5 /O 
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The farms are divided into plots of 8 acres, subdivided 
into 16 parts of h acre each. A Cane Research Section is also 
attached to the Plantation which has been conducting investi-
gation on the problems of ciine varieties, improved techniques 
of manuring, chemical treatment, etc. 
The Factory also consumes a large quantity of cane pur-
chased from ryots. There are over 10,000 ryots in the area, 
who grow cane on some 26,000 acres of land, of which the pro-
duction of I5/I6OOO acres is consumed by the factory. Mostly 
Co. 419 variety is grown by ryots. Cultivators from other 
places, such as Krishna, Godavri and Guntur districts have 
migrated because of the prosperous conditions in Nizamabad 
due to the factory. The increase in number of farmers has 
necessitated a quota system for the supply of cane to the 
factory. The N.S.F. also provides a member of facilities 
in the shape of financial advances, manures and fertilizers. 
In this way the Company paid Rs 25,50,000 and Rs 41,60,000 in 
1954-55 and 1955-56 respectively. To provide incentives for 
growing better variety of cane extra payments are made by the 
factory. In the three years preceding 1956, the Company spent 
Rs 41,12,000 for this purpose. 
The table on page 6.7 shows the quantity of cane supplied 
by ryots and the Plantation. 
The average yield per acre of the ryots' crops for 1956-
57 was about 24 tons |)er acre in comparison to 46 tons of the 
plantation. The main reasons for this are the small size of 
holdings, unscientific methods, and ratooning of crops followed 
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by the ryots. ; 
Cane Supply of N.S.F, 
From ryots From Factory's Total(tons) 
(tons) Farm (tons) 
II I . ^ nil" I "iV " ^-••~ - .-^^^^sr-r^^ .-^i^.^^_...„=F^.^- .^ : .. _ _.. •_ - , _ , • „ _ __•- ,- I ^ l i i i i — . i ^ — i - -
1952-53 2,55,606 1,40,850 3,96,456 
1953-54 1,57,805 1,99,072 3,56,877 
1954-55 2,26,058 1,84,654 4,10,712 
1955-56. 4,23,400 2,24,785 6,48,185 
The following table gives an idea of the relationship 
between size of holding and yield per acre, and the distri-
bution of land among ryots of this area: 
Size of Holdings of Ryots 
Size of holding 
Acres. 
0 to 0.5 
0.5 to 2.0 
2.0 to 5.0 
5.0 to 10. 
10 to 15 
15 and above. 
% number of 
ryots. 
22.5 
55.0 
16.2 
4.8 
1.0 
0.7 
/I of to 
area. 
4.9 
31.7 
26.4 
16.6 
5.9 
13.8 
tal Yield in 
tons. 
16.1 
16.4 
15.6 
15.4 
16.4 
22.3 
It appears from the above table that below 10 acres 
there is no significant effect of the size, but beyond that 
the yield is definitely high perhaps due to the econonies of 
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scale. Largest number of ryots, however, own plots between 
^ to 2 acres, emd they hold the major portion of the cultiva-
ted area also. 
The Factory maintains a separate Cane Supply Department, 
headed by Cane Supply Superintendent. This department arranges 
the purchase of cane from ryots and handles the short term 
advances and manures etc. given on credit. There are 16 cane 
depots conveniently situated for the collection of ryots' 
cane. On the whole, the cane supply position of the factory 
is satisfactory and there is no other factory nearby to 
compete with it for th§ sugar-cane of this area. The manage-
ment had, therefore, planned to increase the capacity of the 
mill to 4,500 tons in 1957-58, but due to foreign exchange 
difficulties this scheme had to be postponed. 
The other important factor for a factory's efficiency 
is a good transport system. This work is handled by the 
Cane Transport Department headed by the Cane Supply Superin-
tendent in the N.S.F. The Factory has 48 miles network of 
light railway lines. There are 7 steam locomotives, 5 diesel 
engines and 1200 cane-hauling bogies. There are many motor 
trucks also. The problem of good roads is still there, but 
efforts are being made to solve it. The factory's transoort 
equipment also hauls the cane of the ryots at nominal charges. 
The main medium of transportation of ryots'/is bullock cart. 
Process of j , 
Manufacture J The scene of cane unloading ^^  ^^ interest-i 
*• ing mixture of the old and new devices. 
Bullock carts, motor trucks, railway kogies - all stand side 
GLIMPSES OF MANUFACTURING PROCESS IN SUGAR INDUSTRY 
The Nizam Sugar Factory, Shakarnagar 
Model Of A Sugar Manufacturing Plant 
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by side. Manual labour is used to unload the carts and trucks, 
while automatic hydraulic tilters unload the railway bogies. 
411 the cane is unloaded into channels which have sliding 
belt conveyors. This huge belt conveyor carries the cane 
into rotating cane-cutting knives which slice the cane into 
small pieces and such pieces are carried directly into the 
milling plant of the factory. From here begins the process of 
sugar manufacijure. 
The milling plant of sugar factory is the heaviest estab-
lishment in it. It consists of huge iron rollers arranged in 
sets of three each, closely placed together. It is almost 
like a horizontal 'kolhu'. The spacing and grooves of these 
rollers are ve#y important for juice extracting efficiency. 
There is a tandem of 5 roller mill sets in the N.S.F.II 
and it has a rated capacity of crushing 1,800 tons of cane 
per day. These rollers are driven by two powerful steam 
engines of 200 horsepower each. The steam is generated in 
large boilers in which bagasse is used as a fuel. The first 
few rollers extract large percentage of cane juice, but some 
water has to be sprinkled over the cane in subsequent rollers, 
which is known as ^ 'maceration.' The juice extracted under-
all the rollers is mixed together and is sent to scale juice 
tank where it is automatically weighed. 
There are various processes of making sugar from the 
raw juice. For example Double Sulphitation; Double Carbona-
tion; Double-sulphitation-double-carbonation; Bone Char 
f. This description is based on N.S.F.II, as this is 
comparatively more modern. 
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clarification; Vegetable Carbon; Dry Lead clarification and 
Ion Exchange process etc. In our country the first three 
are common. The practibility and merits of Ion Exchange 
process are being studied at the National Sugar Institute, 
Kanpur, in collaboration with the National Chemical Laboratory. 
The N.S.F. uses the Double Sulphitation process, tn 
account of this process as observed at the N.S.F., is given 
below. 
The Juice having been weighed at the scale juice tank 
is pumped to juice heaters, where it is heated to 150 -160 P. 
Then it goes to lime and sulphitation tank. Here the juice 
is treated with the milk of lime and sulphur-di-oxide for 
cla-rrification. The treated juice is again pumped to juice 
heaters and is heated to a temperature of 210 to 212 F. From 
there it goes to Dorr Clarifiers, numbering three. Generally 
two are kept working and the third one as a stand-by. Here 
the mud and insoluble substances of the treated juice settle 
down at the bottom and the clear portion of the juice, which 
is called 'clear juice', is pumped to the Evaporators. The 
muddy juice from the bottom of the Dorr Glarifier is sent to 
Oliver Campbell Va,cuum Filters. There are two such filters. 
Bagacillo (fine particles of bagasse) is added to the muddy 
juice and the rotating drum having strainers sucks the juice 
under vacuum. This juice is sent back to raw juice tank to be 
taken into process again. A thick coating of Oliver cake 
1. See Spencer and ^eadc, Op.cit., p 75, et seq. 
Mult«l® 
Effect ^••'^^•'^'•°^ 
^ ' - • ^ 
C?or 
vacuum Pf i^g sugar) 
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(mud and bagacillo) gatheres over the drum which is scraped and 
is carried down to trailers through screw conveyer. This Oliver 
cake is sent to the Factory's farms, where it is used as a manure. 
The clear juice obtained from the Dorr Clarifier goes to 
the evaporators where it is boiled under vacuum. In it there is 
Quadruple effect system, i.e., four boilers are used in a chain. 
The first evaporator is heated by steam and subsequent boilers 
are heated by the steam of preceding evaporators. The juice is . 
then passed through Sulphurdioxide gas. After this the thick 
juice (called sirup) is pumped to the pan-floor where it is pro-
cessed for crystallization. 
Vaccum pans are huge vessels in which juice is heated by 
steam and vacuum is kept inside these vessels, 4 close watch is 
needed over temperature, vacuum and feed ( i.e. the quantity of 
sirup). In these pans.the sugar crystals are formed at the point 
of super saturation. Some sugar crystals, called seed, are usu-
ally added to the sirup in the process of crystallization. ¥hen 
the required size of sugar crystals are formed in the pans, the 
whole massi which is called Massecuite (Sugar crystal and mother 
liqour) is dropped into the trough (called crystalliaers). These 
are equipped with stirring paddels to cool the massecuite for 
good crystallization. 
There are three grades of massecuite: A,B and G. The sugar 
from k and B is marketable but the sugar from C, after mixing with 
sirup, is sent to the panfloor to be used as a footing for grain 
formation. A and B massecuites are carried to the centrif^ iAgal 
section. 
Centrifugal section consists of two groups of centrifugal 
machines, called 'A' Battery and 'B' Battery. At 'A' Battery 
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the purging of A and B massecuite is done. There are 15 
machines in i-his battery wnich spin the massecuice at a high 
speed. These are electrically operated machines in which a 
drum made of strainer rotates. The sugar crystals cling to 
the wall of the strainer inside the machine and tne liquid 
substance, commonly known as molasses, goes out by centri-
fugal lorce. This molasses is carried to tne pan floor to 
be taken into process as it contains sugar crystals. Sugar 
is washed wxth water in tne process ol centrifuging. Tnis 
washed and strained sugar is dropped on the hopper which 
carries it to the elevator containing small buckets. These 
buckeus carry tne sugar to a high point, from wnere it is 
dropped on a funnel shape device and on the strainer tor 
grading. Finally uhe bags are filled with marketable sugar, 
the standard size of bags is 2 mds and 30 seers, whicn is 
weighed on the spot. I'he graae and colour of sugar is printed 
on each bag. The size or the crystal is represented by 
alphabets and the colour is represented by numerica,ls and 
thereiore uhe grades are described as A2y, B28 etc. The 
fillea-up bags are transferred to the godown from where they 
are despatched by rail-road and lorries. The final molasses 
is sent to the Power Alconol Factory whicn is locatea just 
close to the Factory. 
Organization tt The organization of ohe Nizam Sugar 
Factory is illustrated by the chart 
on the following page. 
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The process of sugar manufacture is the responsibility 
of t,he Chemical and Manufacturing Department, headed i)y the 
Gnief Chemist. This depar-ument also watcnes the quality of 
sugar. The Engineering department is responsible for the 
proper working of all mechanical and electrical devices of 
the factory. It nas a maintenance workshop of its own, which 
also manufactures some parts of sugar machinery. 
The work of Plantation is looked after by the Assistant 
General Manager, who is assisted by two Estate Managers. Farm 
Superintendents are responsible tor the efficiency of their 
farms. The labour recruiting officer selects workers on 
contract basis. The activities of Research Section, headed by 
Research Officer, have already been described. The Extension 
Service under the Extension Officer functions as a liasion 
between the Research Section and the farms of the Factory. 
A propagandist of this department keeps in constant touch 
with the cultivators to give them necessary advice in growing 
cane. 
The General Section, heaaed by Deputy General Manager is 
concerned with activities such as supply and transport of cane, 
stores, labour welfare, etc. The civil works department is 
entrusted with the task of building roads, houses etc. The 
Gamp officer is responsible for the watch and ward of the 
factory property. 
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reco?f kefping I ^^^ financial accounting is kept on 
''• double entry sysuem incorporating the 
figures tor plantation and the factory. There is no Cost 
Accounting department in the factory. Cosi, per unit tor 
sugar is calcuiated'on a rotigh and ready basis, from financial 
accounts whenever mana^emant wants to have such facts. The 
establishment of a Cost department is, however, oeing contem-
plated. 
Elaborate record is maintained by the manufacturing 
department of the factory. This record is based on techni-
cal data of production in relation to a period of time. 
Various reports are prepared from this record. For example 
the Run Report, which is a weekly report, contains an exhaus-
tive account of all facts related to the manufacture of sugar, 
such as the q.uantity of cane crushed, quantities of all other 
raw materials used, sugar percentage in bagasse, molasses 
and juices, total and percentage recovery of sugar, etc. 
It also contains the information regarding the stoppages and 
their causes. At a glance it shows the technical performance 
of the manufacturing department. This weekly Run Report is 
based on the Daily Reports which record similar data. 
The stores of the N.S.F. are maintained on the 'Perpetual 
Inventory System', for which a Loose Leaf ledger record is 
maintained. Detailed information regarding the stock and use 
of various materials is recorded in 'Stock Control Cards', 
which are kept in a vertical Filing System. The valuation 
of materials is done on an 'Average Value' basis. Purchases 
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of materials are made quarterly or six-monthly. 
There is a budgeting system in the factory for which 
estimates are prepared before the beginning of the crushing 
season by the heads of various departments. There is no 
^ej^i4jer4®a--o^-4he~e#f4cXency of .the diXferent departments 
except for the technical data of the manufacturing department. 
Figures of past years are used to compare the expenditure of 
these departments. 
Manufacturing 5 
performance. 5 
for 1957-58 season. 
The following table shows the manufac-
turing data for the Nizam Sugar Factory 
Manufacturing Performance of the Nizam Sugar Factory 
Total Cane crushed (Mds) 
Sugar Produced (Mds) 
Sugar recovered % of cane. 
Molasses (Mds) 
Molasses ^ of cane. 
Duration of season. 
No. of Days worked (actual) 
No. of Hours worked (actual) 3865-8 
Hours lost due to cane shortage 113.6 
Hours lost due to Breakdowns 
Hours lost due to other 
reasons. 647.7 
Quality of Sugar produced E29 100.0 
jg29 
D29 
D28 
1.S.F.I 
5703583 
626741 
10.99 
229334 
4.02 
197 
176 
3.
77.8 
N.S.F. 2 
8589331 
897273 
10.45 
332163 
3.87 
190 
169 
3615.3 
103.3 
106.0 
707.0 
12.51 
0.04 
86.01 
1.44 
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By-products « From the molasses of the N.S.F. Alcohol 
»• is produced by the Government EiOwer 
Alcohol Factory which has a rated capacity of 11 lakh gallonVs 
per annumjnhis consumes about 80^ molasses produced, therefore some 
of it toas to^e sold at uneconomic prices. There is a plan 
to increase the capacity of this Alcohol factory and to install 
a plant for producing compressed CO2. from waste gases. 
Bagasse is mostly used as a fuel, but often a surplus 
is created which causes storage difficulties. A newsprint 
factory is proposed to be opened by the factory for utilizing 
bagasse. As far as press-mud is concerned, all of it is used 
on the ' plantation of the Factory. 
I now proceed to analyse the Sir Shadi Lai Sugar and 
General Mills Ltd., Mansurpur, District Muzaffarnagar (Uttar 
Pradesh). Mansurpur is a small town on the Delhi-SaWanpur 
section of the Northern Railway, 69 miles north of Delhi. It 
represents one of the most important sugarcane growing tracts 
of U.P.^ 
2 
The sugar factory of Mansurpur was established in 1932. 
Its year of origin coincides with the period when a mushroom 
growth of factories started as a result of the grant of 
Protection.Its original cane crushing capacity was 1000 tons 
per day. Substantial modifications have been made in it 
1. Mansurpur is situated at Longitude 77.44E and Latitude 
29.28N, while Shakarnagar is situated at Longitude 77.44E 
and Latitude 18.39N. Thus both are on the same Longitude, 
but there is a difference of 10.89 degrees in the Latitude, 
2. I have used the term , Mansurpur Sugar Factory for the 
sake of brevity. 
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after the year 1954 and the capacity has been raised to 1800 
to 2000 tons of cane per day. It is owned and controlled 
mainly by Shri Hari Raj Swarup and his brothers. It is thus 
a private enterprise with a paid-up capital of Rs 15 lakhs 
"and total reserves amounting to about Rs 24 lakhs. 
Cane supply. 5 There are three other factories in the 
district Muzaffarnagar dictriots, two of 
which are located just at a few miles distance from the Mansur-
pur sugar factory. The distance of Khatauli sugar mill is 
about 4 miles, Rohana mill is about 6 miles and the Shamli 
Mill is about 24 miles away. The areas for cane supply of 
these mills are reserved and assigned by the Government. 
The Mansurpur sugar factory purchases all its cane 
requirement from cultivators, who have their cooperative socie-
ties to act as intermediary. On the"basis of the estimates 
of yi^ld and area of cultivators' cane production the coopera-
tive society enters into a contract with the factory for a 
definite quantity of cane supply « In accordance with the 
daily needs of the factory it issues permission slips (known 
locally as 'parchees') to the cultivators. The cultivators 
then carry their cane in the bullock carts to the factory where 
it is weighed in the presence of the representatives of the 
society. The pajnnent is usually made within about a week's 
time. The 'gate cane' received by the factory in this manner 
is not enough and, therefore, it has to establish cane centres 
in the 'assimed' or 'free' areas. Some of these centres 
are 20 to 30 miles away from the factory. The cane is collected 
1. Vide 25th Annual Report and Accounts of the Company for the 
year ended 50th September, 1958, pp 8-10. 
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on these centres from the neighbouring villages and is trans-
ported by motor trucks or railway bogies. 
The Mansurpur factory has been given the reserved and 
assigned areas of Mansurpur, Muzaffarnagar and Ramraj cane 
societies. The total area of cane cultivation is about 52,000 
acres. The membership of the unions of this area is nearly 
15»000, therefore on an average the growers sow about 3i acres 
1 
of sugarcane. 
The average yield of cane per acre is estimated at 12 
to 13 tons per acre. There are wide variations in the yield 
because of the variances in the size of holding, cane variety, 
fertility of land, irrigation facilities and method of culti-
vation. On some farms as much as 40 tons of cane per acre 
have been obtained by intensive cultivation. 
The following table shows the varietal position of 
this area: 
Go. 312 65.00^ 
Co. 245 21,00% 
Co. 321 2.80/» 
Go. 453 and others. 5.20^ 
100.00 
This table shows that Co. 312 is the most dominant 
variety. It is due to the fact that this variety requires 
lesser investment and effort and is less susceptible to 
diseases. This is, however, a late maturing variety and 
1. Report of the Cane Development Department of the Mansurpur 
Sugar Factory, 1958-59, p 5. 
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gives a poor sugar recovery. The factory as well as the 
Government are making efforts to popularise Co.321 which is 
an early maturing variety and yields greater recovery of 
sugar. The factory has started a scheme for distributing 
seeds, manure and subsidies to encourage the cultivation of 
Co.321. It also pays a premium of 10 to 12 nP.per maund on 
all cane of this variety supplied to the factory. In spite 
of this the cultivators are not responding enthusiastically 
partly because of their obstinacy and partly due to larger 
investment required in the cultivation of Co. 321. 
A paradox of the cane supply problem of the Mansurpur 
sugar factory is that despite a large cultivation of cane in 
its vicinity the factory does not consume all the cajie grown 
in its neighbourhood and finds difficulty in obtaining full 
cane requirements. My findings have convinced me that this 
is largely due to administrative reasons. The main among 
them are the slackness in payment to the cultivators who re-
quire money immediately and the inaccurate estimates of the 
cultivators' yield by the cooperative society. Due to their 
immediate needs of money the cultivators prefer to sell the 
cane at lower prices to gur and khandsari manufacturers in 
the same area rather than to wait for their turn at the 
factory. Besides, they usually produce more cane than they 
are allowed to sell to the factory by the cane society because 
of the wrong estimates of cane production. Consequently the 
factory has to purchase cane from far off places and has to 
incur unnecessary cost for the transportation as well as has 
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to suffer the loss in recovery through losg,of juice,- ^^ 
the whole the cane supply position of this factory is un-
satisfactory as compared to the Nizam Sugar Factory. 
Process of | 
manufacture | The Mansurpur sugar factory operates on 
the Double Carbonation Double Sulphitation 
Process (abbreviated as D.C.D.S.) This process produces a 
better quality of su ;ar than the Double Sulphitation Process 
1 
(D.S.) and gives a greater percentage of recovery from cane. 
The processes through which the cane juice passes in the 
D.C.D.S. process is slightly different from the D.S.process. 
In it the heated juice is pumped to the Carbonation tanks 
where the milk of lime and Carbondi-oxide (CO2) are infused 
alternately in small doses. CO2 is obtained from Lime Kilms 
in which lime is burnt. A large quantity of lime is required 
for this purpose, which comes to about 4^ of the weight of 
cane as compared to .015% of Sulphur. 
After mixing the lime and COp, the juice is filtered in 
filtar-presses in which plates and frames containing filter 
cloth are used. Here 'press-mud' is separated and the clear 
juice is again heated to 170 degrees F. Then C02is applied 
second time and the juice is again filtered. After this 
Sulphur-di-oxide (SOp) is applied which neutralizes the alka-
linity of the juice and gives a bleaching effect to the sugar. 
Later the processes are the same as were described in connec-
tion with the N.S.F. 
1. Honig, Peter: "The Carbonation Process" (In Spencer and 
Meade's Handbook, Op.cit., p 117). 
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5 
Organization I The organization of the Mansurpur Sugar 
1 
Factory is shown by the Chart No. 2 on 
the following page. The differences in organization due to the 
smaller size of this factory as compared to the N.S.F. are 
clearly visible from this chart. In it the functions have 
not been divided to the degree in which they have been divided 
in the N.S.F. 
In this factory the Assistant General Manager who acts 
as Secretary is shown above the other department heads for 
the sake of convenience and geometry. In practice he is not 
the incharge of other departments. Similarly the top ranking 
officers below the General Manager are the Chief Engineer and 
the Chief Chemist, but since the heads of other departments 
are directly responsible to the General Manager, they have 
been shown in parallel. The term 'Factory Manager' is rather 
deceptive because he is not the incharge of of manufacturing 
department. The function of this officer is to maintain the 
time office and the watch eind ward department of the factory. 
It will be noted from a comparision of the organization 
charts of both factories that the functions are basically the 
same but there are difference in the size and degree of depart-
mentalization. These differences arise due to the scale of 
plant and circumstantial needs of the factory. 
Accounting and 
record keeping Like the N.S.F. there is no Cost Account-
ing Department in the Mansurpur Sugar 
Factory also. Rough and ready calculations of costs are made 
with the help of final accounts and other financial accounts. 
Major decisions are made after an appraisal of the past facts 
and the opinion of the various department heads. For example 
the decision to start the crushing season is made by labora-
tory tests of the sucrose percentage in cane. This is compared 
with th^ recovery figures of the past periods and the deci-
sion to start the factory is made mainly on technical consi-
derations. 
There is no system of budgetory control either. If at 
all budgets are made they are not adhered to. The management 
is, however, aware of the need of costing and better budgetary 
control, and desires to adopt some suitable costing system. 
The financial accounts are maintained on the double 
entry principle as is usual with all the other sugar factories. 
The figures of stores consumption and other expenditure are 
regularly reported by various departments to the central 
accounts office. This office records all these items in the 
Day Book, Cash Book and other Subsidiary Books. From these 
books the entries are posted into General Ledger. The Final 
Accounts are prepared on the basis of the General Ledger 
accounts. 
The details of wage payments are recorded by the time 
office and the number of employees on work is reported to 
the management daily. As far as the records of stores are 
concerned, they are maintained on the perpetual inventory 
method but the system in this factory is not as efficient as 
is practised in the N.S.F. Neither the Bin Cards are used 
in the stores nor loose-leaf ledger is kept. Whatever items 
are received in the store are checked by the factory manager 
and are recorded in ordinary store books. Simultaneously the 
record is maintained in the accounts office. In some articles 
the average price method and in others the last-in first-out 
method for valuing the stores consumed is used. Daily and 
monthly stalem'ents Sf'stoTes consumed are reported to the 
accounts in summary forms. 
The system of recording the technical control data is 
alsmost the same as was described in connection with the N.S.F. 
This uniformity is very helpful for comparing the technical 
performance of different factories. These facts are reported 
to the National Sugar Institute and the Sugar Technologists' 
Association at Kanpur. Comprehensive comparative reports 
are prepared from such data by the Sugar Technologists' 
Association. 
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performance, y The table on the next page ( 6.25) 
iL 
shows the manufacturing data of the 
Mansurpur Sugar Factory for the 1957-58 season. 
A comparision of these figures with the fi.'^ ures of the 
N.S.F. discloses a shorter working season and a poorer recovefy 
of sugar. The poor recovery percentage in spite of the D.C.D.S 
process clearly indicates a poor quality of cane as compared to 
tftie cane ^ s®^ by the N.S.F. These facts underline the handicaps 
of the factories of U.P. as compared to the South, The qua-
lity of sugar produced is, however, better than the N.S.F. 
In the last crushing season the quality was maintained still 
higher as is shown by the figures on page 6.25 below the table. 
1. See Yearbook and Directory of Indian Sugar Factories 
published annually by the N.S.T.A.Kanpur. 
Manufacturing performance 
Total Cane crushed (Mds) 74,54,726 
Sugar Produced (Mds) 7,22,842 
Sugar recovered % of cane 9.70 
Molasses (Mds) 
Molasses % of cane . 
Durat ion of Season. 
No. of days worked. 
No. of hours worked. 
No. of hours l o s t due 
to cane s h o r t a g e . 
No. of hours l o s t due 
to breakdov/ns. 
No. of hours l o s t due 
to o the r r e a s o n s . 
. ty of Sugar Produced: 
B29 
C29 
D29 
E29 
ungraded 
20,52,21 
2.73 
154 days . 
147 
6186.7 
139.5 
389.0 
634.8 
9 .80f. 
26.20^ 
25A9fo 
17.81?5 
20.70fo 
100.00 
Q u a l i t y of Sugar Produced by Mansurpur Fac tory in 1958-59 
A 29 32 .25^ 
B 29 I8.07>t 
C 29 28.1355 
Others 21.55>S 
100.00 
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This shows that from the viewpoint of the process of 
manufacture it is definitely superior to the N.S.F. 
By-products | The following are the main by-products of 
the Mansurpur sugar factory. 
Bagasae --- 33^ of cane. 
Press mud 7.5^ of cane. 
Molasses 2.75 of cane. 
All bagasse is consumed as fuel and still some coal and 
firewood is needed to run the factory in the beginning of the 
season. The factory is trying to establish a newsprint 
factory to utilize the bagasse more profitably. 411 the 
molasses produced is sold at controlled rates to the licensed 
dealers. The factory is also constructing a plant for the 
manufacture of power alcohol. 
The disposal of the press-mud is one of the main problems 
of the factory. It has to purchase plots of land and dump the 
press mud in it. This is so because the press mud of the 
D.C.D.S. process does not possess the manurial properties 
as the press mud of the D.S. process contains. The D.C.D.S. 
process yields 4 to 5 times more press mud than the D.S.process. 
Its disposal not only involves unnecessary expenditure but 
contaminates the atmosphere and creates unhealthy conditions 
also. 
The Mansurpur Sugar Factory has a small confectionary 
plant attached to the factory. It is not operating at pre-
sent due to the scarcity of sugar. The government allots 
sugar quota for the production of confectionary, therefore, 
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the factory is not independent in its manufacture. 
It can be observed from this description of the Mansurpur 
Sugar Factory that its specific problems are different from 
the Nizam Sugar Factory, but on. the_whole the process of 
manufacture and the functions of management possess basic 
similarities. 
8 
conclusion 5 The above examination of the working of 
i 
sugar factories shows that although the 
problems of various factories seem different due to varying 
scales of plant, technique of production and special condi-
tions, yet there is an inherent resemblance in the nature of 
these problems because of the basic similarity of the process 
of manufacture and the functions of management. 
At present these problems are tackled on a rule-of-the-
thumb basis as cost facts for making decisins are not avail-
able. IIo doubt technical data are available but with these data 
only the technical efficiency of the manufacturing operations 
can be judged. As far as the economic efficiency of the vari-
ous manufacturing processes, and other departments is concerned, 
there are no sound criteria for appraisal and judgement. 
Consequently the policy decisions and controla.re based mainly 
on the technical rather than the economic considerations. As 
was pointed out in the fourth chapter, the technical consi-
derations are often at variance with the economic considera-
tions, hence the decisions based merely on technical considera-
tions are not always sound. This reduces the efficiency of 
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management and in turn the efficiency of the whole industry-
is reduced. Due to greater handicaps the sugar factories of 
U.P. are affected to a larger extent. Therefore it can not be 
denied that objective cost facts would definitely improve 
the efficiency of our sugar industry. 
To provide such cost facts for managerial decisions a 
costing system can be framed for the industry as a whole 
because the manufacturing process and the functions of manage-
ment are basically similar. This system should take into 
account the continuous and the inter-linked process of 
manufacture and should be flexible so that adjustments may 
be made to suit the conditions of the individual sugar 
factories. 
On the basis of these findings and other factors dis-
cussed in the preceding chapters a costing system for Indian 
sugar industry has been framed in the following chapters. 
CHM>TER VII 
RATIONALE OF COSTING FOR THE PRODUCTION PLAN 
7.1 
CHAPTER VII 
RATIONALE OF COSTING FOR THE PRODUCTION PIAN 
The investigation into the rationale of costing in the 
foregoing chapters has revealed that the costing system for 
Indian sugar industry should enable its management to make 
sound policy decisions and to reduce the costs to minimum. 
With these aims in view the costing system can be divided 
into costing for decision-making and costing for control. 
In this chapter I shall confine myself to the application of 
costing as an aid to decision-making in the Indian sugar 
industry. 
The decisions csm be classified into long-run policy 
decisions and short-run policy decisions. The long-run poli-
cy decisions deal with such problems as the investment of 
money in a new sugar factory, power alcohol plant, confec-
tionary, etc. These decisions depend upon a number of factors 
and the management comes across such problems only rarely. 
In comparision to such problems the short-run or day-to-day 
problems consist of operating the factory efficiently so that 
the aim of earning a stable maximum profit from a long-range 
point of view may be achieved. From the standpoint of the 
management the short-run problems are more important because 
their main job is to run the enterprise efficiently. I shall, 
therefore, lay d p w.n the costing devices specially to solve 
the short-run problems, but their use can be extended to long-
run problems as well. 
In the short-run the starting point for managerial 
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decisions in sugar factories should be the determination of 
the quantity to be produced, i.e. the production plan. The 
reason is that the factories are 'price takers' and are practi-
cally unable to make price adjustments as has already been 
explaxaed in the fourth chapter. Further, the cost curves 
are given in the short-run as the scale of plant can-not be 
1 
varied. In such circumstances the management will have to 
adjust the output to maximize profit. The adjustment of out-
put should be made in conformity with the equilibirium analy-
sis, according to which the profit will be maximum at that 
level of output where marginal cost is equal to marginal 
revenue. If the output decision is wrong the profit will be 
affected adversely. Therefore, in the short-run the most 
important problem for the management is to decide the correct 
quantity of sugar to be produced. M l the other decisions, 
such as the period of operations, quantity of cane required, 
number of workers, etc. depend upon this decision. 
The costing device for deciding the level of output is 
known as the 'Break-even Analysis'. The break-even analysis 
is based on the same principles on which the economists build 
the equilibirium analysis, i.e. the equalization of marginal 
cost and marginal revenue. The difference between the two is 
that the equilibirium analysis is usually represented by the 
1. It has been assumed for the time being that the manage-
ment will be able to combine the resources in an optimum 
proportion in the short-run and there will be no further 
possibility of cost reduction without varying the scale 
of plant. 
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'per-unit cost curves', whereas break-even analysis makes use 
of the aggregate cost curves. Diagram No.3 shows a Break-even 
chart .In this diagram. the total revenue is just equal 
to tatal cost at point B, which is known as the break-even 
point. This shows that the quantity OP should be produced to 
earn the minimum necessary income for running the sugar factory, 
which comes to 5 lakh maunds. If th§ output is short of it, 
losses will be incurred because total cost will be more than 
total income. Beyond point B the income is higher than cost 
and the difference between the two is increasing which means 
that total profit would increase by increasing the output. 
This difference is maximum at point E which is the equilibirium 
1 point. After this the distance between total cost curve and 
total revenue curve begins to decrease which means reduction 
of profit. This shows that if the management wants to earn 
maximum profit, it must aim at producing the output OQ, which 
means 8 lakh maunds of sugar. If a larger or smaller quantity 
of sugar is produced, factory would not earn maximum profit. 
It is well known that the management needs income not 
only to cover the costs of production, distribution and adminis-
tration, but also for necessary reserves, interest on debentures 
1. This is practically the same point which was shown as B' 
in equilibirium analysis in the diagram No.2. At this 
point the marginal cost is equal to marginal revenue. This 
can be shown geometrically by drawing a tangent at point 
m. Since marginal cost is equal to the slope of the total 
cost curve, the slope of the tangent on point m represents 
the marginal cost. It can be seen that this tangent is 
parallel to the revenue curve, therefore the slop^of both 
curves is the same. Hence marginal cost is equal to margi-
nal revenue at output OQ. 
BREAK-EVEN CHART OF A SUGAR FACTORY 
DIAGRAM No 3 
TOTAL 
PRICE 
6 7 8 9 10 
LAKH MAUNOS OF SUGAR 
SIMPLIFIED BREAK-EVEN CHART FOR A SUGAR FACTORY 
DIAGRAM No. ^ 
OUTPUT 
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auto-finance for expansion schemes, dividends for preference 
shares and normal return on equity shares, etc. These income 
requirements may be regarded as fixed costs for the purpose of 
the break-even analysis, so that the total output needed to 
yield the necessary income may be calculated. For such practi-
cal calculations a simplified breakxeven chart is more useful. 
The simplified break-even charts show straight lines 
instead of curved lines for the costs. This is so because 
"...the assumption is usually made, supported in fact by empiri-
cal studies made under normal economic conditions free from 
inflationary trends, that a linear relationship exists between 
variable costs and the volume of output or rate of activity.. 
Although the curves representing particular, variable costs 
may exhibit some degree of curvilinearity the number of diffe-
rent items of cost which together constitute the total vari-
able costs of an industrial undertaking tend to counterbalance 
one another as regards their curvilinearity and so approximate 
1 
when aggregated to a linear form." Similarly Philip Lyle has 
stated that, "we have found that for sugar refineries, and 
probSobly many other process factories, the total cost curve 
2 
is a straight line with a positive gradient." He thinks that 
cost curves are curved only in the long run. These facts seem 
to contradict the generalization of economic theory that firm's 
cost curves are "U" shaped. But in fact it is not so. The 
truth is that the straight line cost curves are found within 
1. Bond,G.D:"Financial Aspects of Industrial Management, 
(London, 1955), p 170. 
2. See Lyle,P:"Regression Analysis of Production Costs and 
Factory operations" (Oliver and Boyd (London, 1957), p 107. 
Also see Joel Dean, "Statistical Cost Curves in various 
Industries". Sconometrica, Vol. VIII, April 1940, p 188. 
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a normal range of output, and fluctuations of output within 
such fange only are practically relevant. Hence this assump-
tion is not unjustified. 
Movt to construct a simplified break-even chart, either we 
can consider all the income requirements above the costs of 
production and distribution as a part of total costs or they 
may be separated to show their incidence clearly. The later 
approach is better. "Uith this appraoch a break-even chart can 
be constructed which is shown in the Diagram No. 4 ( in between 
pages7-3 and7-4). The diagram clearly shows that although the 
fixed and variable cost can be covered with output 0Q-|, the 
management strive for output OQp, because without this output 
some important expenses, such as interest and dividends, cem 
not be met. Apart from this graphical method, the breg.k-even 
point can also be calculated with the help of the figure of 
gross margin (i.e. the difference between the total sales value 
and the total variable cost). The formula for this is the 
following: 
Break-even sales volume ~ Fixed cost X Sales value 
Gross Margin 
Break-even percentage (of given sales)_ Fixed cost X 100 
Gross Margin 
An example to explain these is give below: 
Total variable cost Rs 10,000 
Total Fixed Cost. Rs 20,000 
Profit. Rs 5.000 
Sales. Rs 35,000 
Bre%k-even Sales. Rs 20.000 X 35.000 Rs 28,000 
25,000 
Break-even point {% of Sales volume) 20.000 X 100 _ 80fo 
' 25,000 
1 . The deviS^ation of t h i s formula has been given by Bond, 
O p . c i t . , p 173. 
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Hence at Break-even point. 
Total variable cost = 8,000 
Total Fixed cost = 20,000 
Sales = 28,000 
(Thus Total cost= Total Income) 
The incidence of profit can also be calculated with the 
data of Sales, fixed costs and variable costs. The formula 
for this is: 
Profits Fixed Cost CoefficientX Sales in excess 
of BreELk-even sales; 
(Fixed cost coefficient expresses the ratio of fixed costs 
to break-even costs). 
Substituting this formula with the above data we get: 
-|- X 7,000= Rs 5,000 profit when the sales 
in excess over break-even sales are worth Rs 7,000/-
The practical meaning of these formulae is that the 
profit potential varies with the ratio of fixed costs to the 
total cost at break-even point and actual profit depends 
upon the excess of sales over 'break-even sales' . l/ith the 
help of mathematical tables the profit per cent at various 
levels of Break-even output for given ratios of fixed to 
1 
variable costs at break-even point can be easily calculated. 
The profit calculations in relation to volume of output 
can be exhibited with the help of a diagram which has come 
1. See Bond,Op.cit., for such tables. 
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to be known as 'Profitogreph'. This shows cler.rly the rela-
tionship of profit with the capacity utilization of the 
factory and is very helpful for management. The diagram 
Ho. 5 shows a Profitograph. In it the line BO indicates 
the break-even line. Below this line losses equal to fixed 
costs are shown. Beyond the break-even line it shows the 
amounts of profit at various levels of capacity utilization. 
There are certain limitations in the break-even analysis. 
It represents only a 'momentary snapshot' of the situation, 
whereas in reality the situations are always chan^ i^ng. This 
deficiency can be partly overcome by preparing a fainily of 
break-even charts depicting the implications of alternative 
policies and incorporating possible changes. Another limita-
tion of break-even analysis is that since graph can represent 
only two variables, other variables have to be ignored. '.Tiere 
many variables are important and need consideration together, 
a statistical approach is better. In practice, however, 
break-even charts have been found greatly helpful. 
All the preceding discussion, both of the economic mecha-
nism of the firm in theory and the practic&l needs of the 
business, points to the importance of classifying costs 
into Fixed and Variable costs. It, therefore, seems necessary 
to di;gcuss the true implications of this classification and 
to study the devices which help in such classification. 
Atkinson has remarked that nothing is further from 
the truth thaji the assumption that the '^ixed .or variable 
1. See the Sheet between pages 7.12 and 7.13 
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1 
characteristics of costs are inherent." This is true to some 
extent because a cost item can be regarded fixed or variable 
only in relation to a given set of circumstances. Besides, 
tHere are many items of cost which have partly fixed and 
partly variable elements. These are called 'semi-fixed' or 
'semi-variable'costs. The Classification of costs as fixed, 
semi-variable, or variable is not an end in itself, but mere-
ly a means to an end. It should also be recognised that such 
classifications do not generally coincide,with accounting 
classifications, because accounting classifications are based 
generally on the nature of the expenditure or function, and 
2 
not on its variability. 
Due to these reasons it is futile to argue that this 
cost is fixed and that cost is variable. Even such itmes aa 
direct labour may be found to behave differently under different 
circumstances and part of it may hcve to be treated as fixed. 
There are four main factors which determine whether an 
item will be classed as fixed or variable expenditure. These 
are the period of timej the level of management; the manager-
ial policy; and the nature of resources.On the whole the 
behaviour of costs in relation for output variations is import-
ant. Those costs which do not change in aggregate with output 
variations within a given period of time; for a given range 
of output, and from the view-point of a given level of manage-
ment, are fixed costs for costing and estimation purposes. 
1. Atkinson, S.K:", "GosJ; yoiume, and Profit Relationships" 
( In Fiske and Beckett's Handbook), p 46. 
2. ibid, p 41. 
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The essential attribute of fixed costs is that to the extent 
they are truly fixed they tend to be non-controllable, once 
incurred. Any classification of costs which designates some 
costs as fixed or states the amounts of fixed costs remains 
valid only on the assumption that the underlying conditions 
remain unchanged. 
As against the fixed costs, the variable costs vary in 
•I 
aggregate with the changes in volume of production. Here 
also the decision for classifics.tion is to be based in rela-
tion to circumstances. It is important to understand that 
these costs do not occasionaly vary automatically with changes 
in volume of production. Many so-called variable costs are 
variable only because management t'eikes action to adjust them 
to current operating conditions, "just as fixed costs are 
made up of two kinds - those that are inherently fixed and 
those that are fixed.by the will of management, so also there 
are two classes of variable costs - those that are automati-
cally variable and those for which the need varies with volume. 
An example of former is raw material and an example of the 
later is labour. If wages are paid din the basis of time, 
the wages would vary only by managerial decision, but if some 
1. If costs are represented as per-unit costs, then aggregate 
variable costs become constant or fixed as they increase 
proportionally within normal range of output. Whereas 
from the per-unit point of view the aggregate fixed costs 
seem variable as they are divided by number of units pro-
duced. In this thesis the terms Fixed and Variable Costs 
denote total fixed and total variable costs. 
* "The variation of Costs with Volume", Research Series,No.16, 
N.A.C.A. Bulletin, Sec. Ill, June, 1949, pp 1221-22. 
2. Atkinson, loc.cit., p 45. 
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1 
form of incentive wage system is followed there will be 
some automatic adjustment between the work done and the wages 
earned. 
In practice many cost items contain both the fixed and 
variable elements. A'middle class' of cost classification has, 
therefore, been invented. This consists of those expenses 
which tend to increase after certain levels of output in a 
step-wise tendency. These are called semi-fixed, semi-variable 
or stepped costs. An example is departmental supervisor's 
expenses, which has to be varied beyond certain output levels 
and increases total costs by steps. Some writers argue that 
since by definition semi-variable costs contain both the fixed 
and variable elements, therefore the ultimate division is 
2 
only into fixed and variable costs. ¥hatever the classifi-
cation headings are chosen, it can not be denied that such 
costs exist and their fixed and variable elements must be 
separated. 
There are two possibilities of classifying costs into 
fixed and variable elements: The use of mathematical methods 
to analyse the recorded data, or to record the data from the 
beginning in such a manner as to disclose the fixed and vari-
able elements clearly. The mathematical methods may also be 
applied to utilize the recorded facts of the past which the 
1. The incentive wage systems of paying wages seek to make 
use of both the time and the piece rate systems. Their 
aim is to encourage labourers to work efficiently for 
which money incentives are given. Taylor's differential 
piece rate, Halsey Plan, Rowan Plan, Emers-ron's method 
and many other systems of incentive wage have been deve-
loped. In all these systems wa-^ es vary with the output 
variations of individual workers. 
2. See Bond, Op.cit., p 171. 
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sugar factories already possess. ¥ith the help of these 
methods the break-even points can be estimated with a fair 
degree of accuracy. The facts of the past, however, have 
jcertain limitations and the mere calculation of the equili-
birium points will not serve the purpose. Therefore, a system 
is needed in which the costs may be recorded from the beginning 
in a manner as to disclose the fixed and variable cost ele-
ments. For this the Marginal Costing technique is needed. 
First I shall deal with the mathematical methods. 
These are also helpful in a marginal costing system because 
they serve the purpose of isolating the fixed and variable 
components of individual cost items. A useful mathematical 
method for the separation of the variable and fixed elements 
of costs is' known as Scattergraph or Regression Analysis 
method. Scattergraph or Scatter-diagram is the diagram which 
shows the various points plotted on a graph showing the oost 
and output data during different periods of time. Usually 
its horizontal axis ' measures the output and the vertical 
ax:is is used to measure total costs. If these 'Scattered' 
points indicate some uniform trend then it is obvious that 
there exists some relationship between output and costs. The 
calculation of this relationship helps in drawing the total 
cost curve and in isolating the variable costs. 
The procedure for preparing such diagrajn is first tb 
collect a sufficiently large quantity of data spread over a 
long period, so that costs at various levels of output may be 
represented. This data should be arranged in an ascending 
order, and then it should be plotted in points over a graph 
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paper. 
If the points show a marked trend of clustering near some 
diagonal lines, it is easy to draw a line of best fit by ins-
pection. This line will show the cost at various levels of 
output (See Diagram No.6). The trend line drawn by irfspect-
ion is, however, only an approximation and therefore there are 
chances of error. An alternative method is the application 
of statistical formulae to these data with which the slope 
of the trend line can be determined. This is known as the 
method of 'Least Squares' or 'Regression Analysis'. Philip 
Lyle's work on 'Regression Analysis of Production costs and 
1 
Factory Operations', which is based on observations in Sugar 
Refineries would be of great use to sugar mill managers and 
cost accountants of our country. Peck is also credited for 
2 drawing attention to this method. 
The basic assumption in Regression Analysis is the exis-
tence of a linear relationship between the cost and output 
data, which can be calculated by the well known statistical 
method of 'correlation.' The line calculated by this method 
is known as the 'Regression Line' or the 'line of best fit'. 
3 
The general equation for the Re.'^ ression line is: 
Y' = a + bx 
In this I' stands for the estimated total cost which is a 
function of (i.e. depends upon) x or the level of the output. 
a is the fixed cost component and b is the constant ratio of 
variable cost. When b is multiplied with x (the quantity of 
output) the total figure for variable cost comes out. 
1. Lyle,Philip:"Regression Analysis of Production Costs and 
Factory Operations" (Oliver & Boyd,London, 1957). 
2. See Devine, Op.cit., p 618, 
?. Lyle, Op.eit., p 55. 
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The calculations for the regression line are based on the 
1 
following two equations. 
2 (y) ^  na -+ b S (x) 
:>: {xy)= a s (x) + b •:?, (x ) 
In the above equations: 
(y) denotes the amount of expenses in a given period 
:S (y) denotes the sum of the values of y 
(x) denotes the periodical rate of activity 
•S (x) denotes the sum of the values of x 
^ (xy) denotes the sum of the products of the paired x's 
and y's 
s (x ) denotes the sum of the squares of the values of x. 
n denotes the number of pairs of values, i.e. the number of 
points plotted. 
i. scatter-dia.gram showing the regression line calculated 
by the methods described above is shown in the Diagram No. 6. 
The dots represent cost and output data for various levels of 
output. The point P shows the fixed costs where the regression 
line touches the vertical axis at the zero output level. This 
fixed cost is composed of factory's fixed costs and other 
administrg.tive overheads, which have been shown separately 
for clarification. ¥ith the help of this regression line 
the variable costs for any level of output can be calculated. 
The above described method of regression analysis can 
also be utilized in controlling the use of many important items 
in the factory. In the sugar factories of Hawaii, Cuba, U.S.i. 
and many other countries it is used for controlling the consump-
tion of steam. 
1. See March,J.H: "Cost Accounting (N.Y., 1949), p 338, Also 
see Atkinson, loc.cit., p 51• 
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Another mathematical method of segregating the fixed and 
variable costs is based on the estimate of the relationship 
between the fixed and variable elements of total cost at 
maximum continuous output capacity, i.e. at the maximum load 
- - - - • - - t 
factor. The equation for this calculation is the following: 
F 100 
T~ 100+KX 
In this equation F = Fixed component of total cost. 
T = Total cost 
K = Variable cost [at Maximum output] 
Fixed cost 
and X Capacity Load factor i.e. Actual output x 100^ 
Max.continuous output. 
In the above equation F represents the proportion of total 
T 
costs which are fixed for any given load factor and any rela-
tionship K. 
To find Fixed cost, F 100 T 
100+ X 
To find Variable cost V K x X x F 
100 
To find total cost at any 
level of outuut. T F(100+KX) 
100 
Supposing we have to calculate the total cost and its 
fixed and variable elements at 60/J operating capacity when 
the total cost is Rs 1,000 at lull operating capacity, in 
which Rs 500 are variable and Rs 500 are fixed. 
••• T ^ F (100 + KX) 
^ R J O 
••• T -^  500(100+ 50/50 X 60) „ 800 
100 
1. For derivation of this formula see Bond,G.D: Financial 
Aspects of Industrial Management (London, 1955)» p 171 
et seq. 
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and V =, KXr_ 50/50 x 60 X 500 ^ 500 
too" 100 
Hence F=a500, V =» 300 and 1 =. 800 at 605? capacity. 
With the help of the formulae given above working tables 
can be calculated to quicken calculations. 
The above described mathematical methods are useful for 
segregating the aggregate costs into fixed and variable costs 
but for isolating the fixed and variable elements of indivi-
dual costs (i.e. of the semi-variable costs) their applicabi-
lity has some limitations. In these methods the same fixed 
element for all levels of output is assumed, while the semi-
variable costs possess different fixed elements for different 
levels of output. Supposing that the cost figures shown above 
are the costs of an individual item , the following pattern 
of fixed costs may be found at various rates of output. 
Rate of output fo of full capacity. Fixed cost 
0 to 25 per cent Rs 200 
25 per cent to 50 per cent. Rs 300 
50 per cent to 75 per cent. Rs 400 
75 per cent to 100 per cent. Rs'500 
In such circumstances their will be different equations 
for different output levels. 
For the 60 pejg- eent capacity the cost will be: 
T= 400+ 300 (variable cost as calculated above) 
Rs 700 instead of Rs 800 as calculated above. 
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Thus the semi-variable costs have a stepped curve instead 
of a linear cost curve. It has been suggested by some writers 
that the Flexible Budget is a more direct solution to the 
2 
fixed-variable difficulties experienced in semi-variable costs. 
In Plexible Budgets direct esiimatas^ a^j?e made for several 
levels of production, and if actual production falls between 
the levels for which data are available, straight line inter-
polation is employed for estimating the cost. In these esti-
mates the semi-variable costs need not be treated as propor-
tional costs. Such costs are increased or decreased only at 
their critical req^ uirement level hence they reflect a truer 
cost picture. 
For preparing the estimates of fixed and variable costs 
required for these flexible budgets engineering studies are 
useful. Such studies cover the required quantities of both 
direct and indirect materials for specified amounts of pro-
duction and the required man-hours of labour ( both direct 
and indirect) for the same outputs. The cost accountants 
contribution to such studies is that of translating the physi-
cal quantities in terms of monetary costs. 
The selection of any of t.ese methods depends upon the 
needs of the management and the circumstances in which data 
are to be analysed. The methods for analysis of aggregate 
costs help in constructing the cost curves of the firm which 
are necessary for the determination of output by the break-
even analysis. When cost curve has been drawn by these methods, 
1. See Blocker and ¥eltmer: Cost Accounting (N.Y., 1954), p 442. 
2. See Devine, op.cit., p 612. 
3. Atkinson, loc.cit., p 54. See also J^.A.C.A. Research Series 
No. 16, op.cit., for detailed discussion of engineering 
studies. 
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it is easy to determine brealc-even point by plotting the 
income or revenue line of the firm as shown in diagfam No.4 
For sugar factories this income line is nothing but the price 
of sugar multiplied by the quantities of sugar. In this way 
the bre^-even charts can be constructed on the basis of the 
accounted facts which the sugar factories already possess, 
but as pointed out earlier there are shortcomings in such 
facts. For example the amount of unnecessary costs and costs 
of inefficiency included in these data are not known as standard 
cost systems do not exist in su":ar factories. A break-even 
analysis based on these facts would, therefore, give somewhat 
distorted figures. Apart from this the aim of controlling 
costs can not be achieved with these facts. Due to these re-
asons a costing system in which costs are classified into 
fixed and variable elements from the very beginning is needed. 
This would facilitate the b;reak-even analysis as well as the 
control of costs. The system in which costs are classified 
into fixed and variable costs is known as 'Marginal Costing' 
or 'Direct Costing' system. 
Marginal costing may be described as the technique of 
costing in which all costs are fundamentally divided into fixed 
and variable costs and the fixed overhead costs are treated 
in aggregate, i.e. they are not related to the individual 
production units. As compared to this, in conventional cost-
ing the fixed overhead costs are supposed to be a part of 
the 'total cost' of producing a unit and are allocated to all 
production units. This approach is, therefore, also termed 
7.18 
as 'Full Costing', 'Total Costing' or 'Absorption Costing'. 
The application of the marginal costing method to the 
industry is recent. Its use is rapidly increasing in the 
American industries. It has been claimed that the application 
of this technique is easier in industries where one article 
1 
is produced year in and year out. Hence this is of special 
interest in connection with the costing system for sugar 
industry. 
Being a new development the scope of marginal costing has 
not yet been brought into a sharp focus. The earlier writings 
regarded it as the procedure which would improve internal re-
porting and facilitate the analysis and interpretation of 
2 
operating results. Blocker and HelKmer consider its scope 
5 
confined to 'presentation and analysis of cost data.' Devine 
has described it as 'an approach to problems of profit planning" 
G.H.Harris has described it as one of the 'Programs for control 
of overhead costs! ^ Others regard it as a method of treating 
f. 
overhead costs. It has also been recognized by some that the 
"theories lying behind the direct cost accounting movement 
embrace the whole field of cost accounting"." Probably this 
1. Lawrence and Humphreys, op.cit., p 8. 
2. Keller, I.W:' Management Accounting for Profit Control. 
(N.Y., 1957), p 122. 
3. Blocker and Weltmer: Op.cit., p 452. 
4. Devine, op.cit., p 594. 
5 . H a r r i s , G.H. "Con t ro l l i ng Overhead C o s t s " . ( In Fiske and 
B e c k e t t ' s Handbook), p 253 e t s eq . 
6 . Biggs , o p . c i t . , p 126. 
7 . Har r i s ,G .H, l o c . c i t . , p 233. 
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lack of unanimity about its scope is due to the fact that 
Marginal costing is still in a growing and controversial 
•I 
stage. The fundamental principles of marginal costing can 
be described as given below: 
Costs should be divided into fixed and variable costs. 
The fixed and variable elements of semi-fixed costs should 
be separated. The variable costs are those costs which vary 
proportionally with the changes in output during a given 
period of time. These variable costs may also be called 
'direct', or 'marginal' or *out-of-pocket' costs. Such mar-
ginal costs consist of the material, labour and expense 
2 
that 'would not have been used up had there been no production.' 
The overhead costs too are divided into fixed and vari-
able overheads* The fixed overheads are considered a period 
cost which have got to be incurred irrespective of the level 
of output in a given period. On the basis of the lack of 
their direct relationship with the output they are not allocated 
1. See Riverin,A: "The Marginal Costing Concept in Cost 
Accounting". (Cost and Management, Ontario, Candda, 
Feb. 1958, pp 72-77. 
2. Lawrence and Humphreys, op.cit., p 2» 
It may be pointed out here that the concept of marginal 
cost in economics is somewhat different from it. In 
economics i^ is usually defined as the additional cost 
due to one unit increase in output; whereas here it means 
the aggregate variable cost. Perhaps due to this reason 
the American writers prefer the term Direct Costing. But 
the term Direct Costing is also incorrect, as all direct 
costs are not variable. Riverin has, therefore, suggested 
the term 'variable Costing'(loccit., p 73). I prefer the 
term Marginal Costing as it attracts the attention of 
economists and I feel that a closer relationship between 
economics and cost accounting would be beneficial to both 
of them. 
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to production units. They are treated in aggregate as " a 
1 
solid barrier" which the income from the sales of that 
period is expected to cross. 
A^ ecording to marginal costing method the fixed overhead 
costs are not allocated to goods in inventory as it is con-
tended that such allocation (which is the usual practice of 
conventional costing) transfers the period costs from one to 
the other period and thus the periodic revenues have to bear 
inequitable costs and profit figures are distorted. The mar-
ginal school of thought holds the view that profit is not 
made simply by producing and storing the goods. "The princi-
ple to be applied, which is unassailable, " according to 
Lawrence and Humphreys, " is that profit is not made until 
2 
goods are sold." The fixed overhead cost is, therefore, 
treated as a constant quantity while marginal cost is consi-
dered a constant ratio. The variable costs (being constant 
ratio) are supposed to be the 'real' costs of producing a 
unit and inventories are valued according to these costs only, 
1. Larence and Humphreys, op.cit., p 5. 
2. ibid, p 66. 
3. This approach has been described in some recent writings 
as the 'pure version' of marginal costing. (See J.M. 
Pompan, N.A.A. Bulletin, March, 1959» p 6). Some writers 
have criticised the absolute isolation of fixed costs from 
inventory valuation on the ground that it lowers the 
current asset figure and shows an apparently weaker 
current position. To remove this practical difficulty 
the current thought seems to favour a system in which 
'.'...although stress is placed on 'direct' (variable) costs 
for control purposes, ultimately, before the conclusion 
of a fiscal period, fixed costs are apportioned between 
inventories and cost of goods sold." (See Benninger, L.J., 
The Evolution and Present Status of Managerial Accounting. 
Cost and Management, July-August, 1959, p 256) 
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In marginal costing the 'contribution' of each unit is 
ascertained for calculating profit of a period. This contri-
bution is equal to the difference between the marginal cost 
of producing exid distributing, and the price obtained by its 
sale. The aggregate of contributions is known as "Gross 
Margin." From this the fixed costs of factory, administration 
and selling are deducted, which leave the 'Net Margin' or 
profit. This formula of profit can be represented as follows:-^ 
2(S-M)-F = Profit. 
In it 2.(S-M) indicates the sum of all the contributions 
or margins from the articles sold in the period for which F 
is the total establishment expenditure. As compared to this 
the cnventional formula of profit is S - ( M + . F ) = Profit.^ 
P 
(in which (M-t-F) represents the total cost consisting of 
P 
marginal cost plus a given rate (F) of overhead costs). 
P 
If a firm produces 500 units in a week and its overhead cost 
for the week is Rs 1,000, the normal rate of overhead would 
be Rs 2/- per unit. Supposing the variable or marginal cost 
for producing a unit is Rs 3/- per unit, the total cost would 
come to Rs 5/- per unit. How if this firm produces and sells 
400 units in first we&k at Rs 6/- per unit, it earns Rs 400/-
according to conventional formula. But according to marginal 
cost formula the profit will be 
S(3-M)-P = Profit. 
400 (6-3)-1000 = Rs 200 
It can be seen from these data that the conventinal 
costing is showing a difference of Rs 200/- due to the fact 
1. Lawrence ccv^ci J^u.vn^fnrtys^ 0}>. cit . , fs. 5 
2 . ibid., p.3. 
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that overheads worth Rs 200/- have not been 'absorbed' by-
production although the firm has incurred actually Rs 1000 
as fixed expenses and has really earned only Rs 200/-. 
The profit figure is distorted much more when the out-
put produced and quantity sold differ in every period, which 
is very likely to happen. This is so because overheads of 
one period pass out to other periods through inventories. 
The main cause of such difficulties in absorption costing is 
that the output seldom remains constant from period to period 
while fixed costs do not fluctuate with them. Even when such 
advanced practices of costing as standard costing are used 
with the conventional techniques, the results shown are not 
satisfactory. The following example shows these shortcomings 
of the conventional profit claculations and a comparison with 
the marginal method. 
Basic Data: ^^^ ^ "^^ 
Standard Cost - Direct Material Rs 0.60 
Direct Labour. 0.40 
Variable Expense 0.15 
Fixed expense 0.35 
Total Rs 1.50 
(Pixed expense of Rs 4,20,000 per year divided by 1,200,000 
units at expense absorption (standard)- volume equals Rs 0.35 
per unit. The year has been divided into four periods of 
production). 
Sales price. ... Rs 2.00 per unit. 
1. Adapted from Keller's "Management Accounting for Profit 
Control." Op.cit., p 123. 
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COMPARISION OP PROFIT CALCULATION BY CONVENTIONAL (ABSORPTION) 
COSTING AND MARGINAL (DIRECT)COSTING 
First S«tS©nd Third Forth Total 
period, period, period, period. 
tJnits Produce 
Units sold. 
3,00,000 2,80,000 300000 350000 1,230,000 
3,00,000 3,00,000 280000 300000 1,180,000 
CONVENTIONAL OR ABSORPTION COSTING 
Rs Rs Rs Rs Rs 
Sales. 6,00,000 6,00,000 560000 600000 2,360,000 
Standard Factory 
Cost, 4,50,000 4,50,000 420000 450000 1,770,000 
Variance;-Price 6,000 • , 6,000 6000 7000 25,000 
Efficiency(9000) (9000) (9000) (10500) (37500) 
Volume, - 7,000 - (17500) (10500) 
Adjusted Factory 
Cost, 4,47,000 4,54,000 417000 429000 1,747,000 
Gross Profit, 1,53,000 1,46,000 143000 171000 613,000 
Selling Expense 60,000 60,000 60000 60000 240,000 
Administrat ive 
Expense, 
Net Profit. 
30,000 30,000 30000 30000 120,000 
63,000 56,000 53000 81000 253000 
N o t e : Parevitt ieiies <iayiote OOL'IVIS. 
7.24 
MARGINAL OR DIRECT COSTING 
Sales 6,00,000 5,00,000 5,60,000 650000 2,36,000 
Standard 
Factory Cost 3,45,000 3,45,000 3,22,000 345000 1,357000 
Variance:-
Price 6,000 6,000 6,000 7000 25000 
Efficiency (90000 (9000) (9000) (10500) (37500) 
Adjusted vari-
able factory 
cost. 3,42,000 3,42,000 3,19,000 341500 1,344,500 
Contribution 
to fixed 
expense and 
profit. 2,58,000 2,58,000 2,41,000 258000 1,015,500 
Fixed factory 
expense. 1,05,000 1,05,000 1,05,000 IO5OOO .420,000 
Selling 
expense. 60,000 60,000 60,000 60000 240,000 
Adminis-
trative 
expense. 30,000 30,000 30,000 30000 120,000 
63,000 63,000 46,000 63000 235,500 
Note: Pa.rentheses denote gains. 
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In this illustration the fixed expenses have been assumed 
tq'be eq,uai to budgeted expenses. In the first period profits 
are same by both methods because sales and production are at 
the so-called 'absorption level.' In the second period sales 
continued at this level but production dropped below it, the 
excess of sales over production coming from inventory on hand 
at the beginning of the year. Production below expense 'absorp-
1 
tion volume' reduced profits under conventional costing by 
Rs 7,000 (20,000 units at Rs 0.35). 
In the third period both methods show lower profits 
because of low volume of sales. But since in the second 
period the absorption costing explained production volume as 
the cause of decline, management would expect an increase 
in profit in the third period as production is more, but a 
further decline is being shown. 
In the fourth period an increase of 50,000 units above 
absorption level and sales volume caused greater price and 
efficiency variances, and overabsorption of fixed costs to 
the extent of Rs 17,500 is found. Under marginal costing, 
however, the profit is the same as in the first and second 
quarters because the same number of units is being sold. This 
is very logical and clear, whereas tne explanation provided by 
conventional costing is distorted and tends to reduce confidence 
in profit analysis. 
1. Expense absorption volume is the normal volume of production 
which absorbs all the fixed costs of that period. 
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The foregoing analysis shows that in marginal costing 
a clear relationship between sales and profits is established. 
In conventional costing, although it is an extreme case, it 
would be theoretically possible to show a profit with no sales, 
if production were at a high enough level to create over-
absorbed burden greater than selling and administrative 
expenses. Conversely, with high sales and limited production, 
1 
failure to absorb fixed costs will reduce reported profit. 
The problems of overhead allocation are further compli-
cated by the existence of varying quantities of work-in-progress, 
Besides, financial and cost accounts have to be continually 
reconciled due to the over-absorption and under-absorption of 
fixed overheads. In spite of so much work, the data provided 
by conventional costing are not much helpful to management 
as the controllable and relatively uncontrollable elements 
of costs are not disclosed. The lack of such information 
makes it difficult to locate the exact causes of changes in 
costs and their responsibility. This discourages the super-
visors who make efforts for cost reduction. Moreover, the 
lack of information regarding the variable and fixed elements 
of costs often results in a decision not to sell a product 
because the prevailing price is lower than the total cost, 
although further analysis would indicate that the product is 
making a significant contribution to the fixed overhead costs. 
1. Pompan,J,M: "Direct and Absorption Costing in One System." 
N.A .A.Bullet in, March, 1959, 4f^. Vol. XL, No. 7, p 7. 
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As compared to the atove described shortcomings of the 
conventional costing, the marginal costing depicts a clear 
cost-volume-profit relationship, which promotes quick and 
sound managej-ial decisions. The clear statement of fixed 
and variable costs facilitates break-even analysis, the 
utility of which has already been discussed. Moreover, the 
comparative profitability of different departments, services, 
products and sales territories is clearly disclosed. 
The probable effects of alternative policies can be 
easily visualised with the help of the marginal costing. For 
example, if price reduction is desired, then the necessary 
increase in sales to maintain the same level of profit can be 
calculated without any difficulty. Similarly the effects of 
changes in costs of productive services can be easily deter-
mined. 
Marginal Costing also helps in making sound pricing 
decisions. Marginal cost is a definite item in price fixing, 
for it would clearly be uneconomic to offer products for sales 
at less than their marginal cost. Besides, the management 
can face competition in the short run as long as the marginal 
costs are covered, for which marginal costing provides valuable 
information. For the long run the management can estimate 
the margin necessary to meet the fixed costs as well as profit 
requirements. 
1. Bond, op.cit., p 182. 
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Apart from the above mentioned advantages from policy-
making viewpoint, marginal costing also enhances the control 
over costs. In the words of Donachie "In a positive vein, a 
greater incentive and sense o? partieipatitm-in oost-control 
is provided to shop supervisors when they are charged only 
1 
with costs over which they can exercise control." Harris 
has also clearly stated that "...the theory of direct costing 
emphasises the aspect of cost control rather than ( and 
perhaps to the disadvantei.ge of) time-honoured principles of 
2 
profit determination..." This advantage accrues to marginal 
costing because cost segregation on the basis of the behaviour 
of costs and their controllability is maintained in it. 
One more merit of marginal costing is that it relieves 
the cost accountants of the complications in reconciling cost 
accounts with financial accounts. In fact they ought not to 
reveal varying results because basically both record the same 
transactions: only their emphasis is different. Marginal 
costing reduces the need of many records and adjustments in 
accounts and the facts become more reliable and authentic. 
Reliance of management in cost data is obviously very important. 
1. Donachie, R.J: "Converting to and Using Direct Costing," 
N.A.A.Bullet in, March, 1959, Vol. XL, No. 7, p 23. 
2. Harris, G.L: loc.cit., p 234. 
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As a matter of fact, absofption costing tends to empha-
size inventory valuation, whereas marginal costing is pri-
marily interested in cost analysis. In the former the dis-
tinction between pro^ ue^ i^ oo. costs and all other costs is the 
prime consideration, while in marginal costing the distinction 
1 
between fixed and variable costs is the main aim. 
The marginal costing is, however, not a panacea, k 
number of shortcomings and difficulties of this theory have 
been pointed out, but on balance its merits are more than the 
conventional costing. One of its main shortcomings is the 
understatement of inventory value, which exhibits an apparently 
weaker asset position. This creates some difficulty in obtain-
ing credit and causes concern to the shareholders, creditors 
etc. Besides, the valuation of inventory on variable cost is 
not regarded as an established accounting practice, and there-
fore the Income Tax authorities would object to it. To over-
come such difficulties, the valuation of inventory on full 
cost basis at the close of financial period has been proposed. 
For this purpose: 
"All that has to be done is to add or substract from the 
inventory figure obtained by direct costing, the amount of 
fixed costs that would otherwise have been taken in5o account 
2 
under absorption costing." Donachie has suggested the 
determination of the ratio of 'period' or 'capacity' costs 
to total manufacturing costs with the help of manufacturing 
budgets for adjusting the inventory values for external 
3 
reporting. 
7.30 
The other shortcoming of marginal costing is that no 
measure of capacity utilization is provided. This too is not 
an insurmountable difficulty. According to J.M.Pompan: " If 
the actual activity rate is determined, it is possible to 
calculate, by cost centre, the amount of volume variance that 
would have appeared on the income statement if absorption 
costing were used. Perhaps the easiest way to accomplish this 
is to determine the number of activity hours above or below 
normal level for the period and extend these gain or loss 
hours by the fixed cost per hour. This information can be 
presented to management as supplementary information, showing 
the favourable or unfavourable volume variance for each cost 
center and in total." Besides this method, the Machine 
Utilization Record as suggested by the British Productivity 
2 
Council would also be helpful in providing such information. 
Some writers have pointed out that the conclusions 
reached by marginal analysis as to price policy and output 
are applicable only to short run analysis and are valid only 
in the short run. On this basis it is thought that marginal 
costing is useful only in situations where management has to 
malce frequent short-term decisions and that the management 
becomes short-sighted due to it. It is true that marginal 
costing is very helpful in short-run decisions, but this does 
not reduce its utility for the long-run policies. The isola-
tion of fixed and variable costs does not by itself thrust 
1. Pompan, l o c . c i t . , p 17. 
2 . See Costing M a t t e r s . Publ i shed j o i n t l y by I.C.W.A. and 
B .P .C . , 1956, p 19 et seq . 
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short-sightedness, it is rather the lack of its proper use 
which should be blamed. For example, in long-run pricing 
decisions the fixed costs can be easily taken into considera-
tion by determining a normal rate for recouping them. 
The allegation that marginal costing disregards common 
fixed costs is a mis-understanding. To use the words of Bond, 
"The contributory margin approach (i.e. Marginal costing) does 
not disregard common fixed costs. On the contrary, it empha-
sises the contribution of each segment of business towards 
these costs, facilitates managerial decisions required for 
meeting competition by segregating costs which can be modified 
by a decision regarding a particular segment of cost from those 
not so affected and avoids controversy regarding the accuracy 
of fixed cost allocations." 
Some writers say that 'the real practical strength of 
the conventional cost approach lies in its usefulness as a 
tool for guiding decisions so that gradual changes may be made" 
but it is replied that "This strength of the full cost method 
of distribution cost analysis is, in turn, a weakness, for it 
2 
is a strength built upon practical expediency." 
It may be argued that the assumption of marginal costing 
Of- variable coits 
of a constant ratio/is not found to be in conformity wit)a the 
1. Bond, Op.cit., p 184» 
2. Beckett,J.A: "The Art and Science of Distribution Costing", 
N.A.C.A. Bulletin, April, 1951, p 906. 
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economic analysis. In fact this is not a contradiction, 
because in practice all the possible levels of output are not 
relevant. Costing is concerned with the relevant facts. 
The normal range of output usually discloses a linear cost 
relationship as has been explained above in connection with 
the scattergraph analysis. 
The application of marginal costing in industries has 
been found highly useful. Experience has shown that when 
general and sales managers were first given reports prepared 
on the marginal costing basis, they were amazed at the amount 
of fixed factory expenses and its effect on profit. In many 
instances steps were taken to effect reductions and secure 
closer control of operating schedules to achieve greater 
1 
production with no increase in fixed expenses. 
It is wrong to assume that fixed costs can not be 
controlled in marginal costing. Instead marginal costing 
facilitates their control as they are treated in aggregate. 
Stepped budgets for different levels of activity have been 
2 
found useful for this purpose. The apprehension of those 
who think that the establishment of a Cost Accounting Depart-
3 
ment is analogous to 'Parkinson's law' can be removed when 
the highly useful facts which only marginal costing can pro-
duce are presented before them. In fact the marginal costing 
1. Keller, Op.cit., p 125. 
2. See Pompan, loc.cit., p 25» 
3. See page 4 of Introduction. 
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can play an important role in averting the application of 
Parkinson's law, because the Parkinson's law usually affects 
the establishment expenditure whose relationship with the 
earning capacity and true magnitude are clearly shown by the 
marginal costing. In other words a costing system based on 
marginal costing brings to light the un-necessary departments 
and personnel. 
Due to all the above stated merits of marginal costing 
over the conventional costing it is my conviction that margi-
nal costing will replace the conventional costing just as 
the Keynesian economics has overshadowed the traditional 
economic theory. 
It need not be argued now that the application of margi-
nal costing would be beneficial to our sugar industry, as it 
is too obvious from its relative merits over the conventional 
costing methods. Since practically no costing system exists 
in India sugar industry, probably the installation of a system 
based on margSnal costing would not have to face the resis-
tance of conservatism. Besides, most of the factories produce 
only sugar which would make it easy to calculate the relation-
ship of variable cost with output, which is essential for 
marginal costing. The seasonal nature of this industry is 
It is a strange coincidence that Keynes's General Theory 
appeared, in the year 1936 and in the same year the article 
of Jonathan H.Harris,(Controller of the Dewey and Almy 
Chemical Company in Cambridge, Massachusetts,USA), appearec 
in the N.A.C.A. Bulletin, which is recognized as the first 
authoritative challenge to conventional costing. 
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also an advantage for the application of marginal costing, 
as it makes it easier to distinguish between fixed and 
variable eo^s^ 
A system based on marginal costing would enable the 
management to understand the cost forces governing their 
firm, the importance of which was pointed out in the third 
and fourth chapters. In fact marginal costing has opened 
a new door in the field of management which would facili-
tate a greater use of the economic generalizations in manage-
rial processes. It would also enrich the economic science 
by facilitating empirical studies. In spite of its so many 
merits over the conventional costing, it is rather strange 
that the later continues to be practised by the majority 
of people. Perhaps the reason for it is that people sus-
pect simple solutions to their complicated problems. 
Probably it is not realized by many that the advancement of 
knowledge takes us to simpler truths. 
To retrace my steps, I may reiterate that detailed 
cost data with isolated fixed and variable elements are 
essential for formulating a sound production plan for 
which a costing system based on marginal costing is most 
suitable. 
1. See Lawrence and Humphreys, Op.cit., p 7. 
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In the above analysis the problem of short-run out-put 
and profit determination was the main consideration. This 
does not mean that out-put and profit planning are the only-
problems in the short-run. This is only one of the basic 
decisions which give rise to innumerable decisions and prob-
lems. A plan has to be made on the basis of this decision, 
resources have to be acquired, their best combination has 
to be judged, actual operations have to be coordinated and 
controlled and then output has to be graded, packed and dis-
posed of at the best possible prices at different times in 
different territories. 
In most of these problems the marginal principle is 
applicable. This principle may be stated as follows: As 
long as the marginal revenue due to any resource, product 
or function is more than its marginal cost, it is profit-
able to continue to use or produce it, as the case may be. 
At the point where the marginal cost and marginal revenue 
are equal, the net gain is maximum. Since marginal costing 
facilitates the calculation of marginal costs, it is helpful 
not only in deciding the production plan, but also in all 
the other decisions dependent upon this plan. For example 
in the calculation of optimum resource combination the data 
of the marginal physical productivity of any resource should 
be collected by experiments in which one resource should be 
kept constant. Then the data so collected should be trans-
lated in money terms for which marginal costs are the 
relevant costs. Conventional costing would complicate such 
calculations by the overhead allocation. 
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Special cost studies based on marginal costin>^  are 
useful in deciding many matters which have long-run impli-
cations. These require the use of projected costs instead 
of costs jf past periods. Coiijplete flexible budgets are 
necessary in many cases to determine the costs of proposed 
plans. In such cost calculation the investment of capital 
is an important consideration. If any alternative is being 
examined in which any existing un-a.tilized fixed factor can 
be utilized then the cost for such factor is regarded as 
'sunk cost' and is not taken into consideration while margi-
nal cost is considered the criterion for decision. If 
further investment is necessary then interest at compound 
rate and probable depreciation charges b.f the asset must 
also be included in the cost estimates. Opportunity cost 
of investment must never be ignored in making this decision. 
Such devices of costing can also help in deciding the major 
problems as the selection of plant size and type; selection 
of location and shifting of site; variations in the existing 
size; integration of services, such as transportation, power 
and cane cultivation; utilization of by-products; utilization 
of factory during off-season; opening of new lines of products 
as confectionary manufacture; desirable degree of extending 
the processing of massecuite, i.e. first, second or third 
sugars, shut-down and abondonment of production, etc. 
As a matter of fact the marginal principle should be 
applied in the opening, expansion or closing of the costing 
system also, because the cost of maintaining the costing 
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system should never be allowed to outweigh the advantages 
derived from its use. It should always be checked whether 
its work is consistent with the requirements of management. 
Those calculations and reports wh-iehiiave become out of date 
and are not needed, or which can be estimated easily, econo-
mically and with a sufficient degree of accuracy need not 
be devoted unnecessary time. It should always be kept in 
mind that experience has great value and it should be used 
as far as it can help. 
In short the marginal costing technique is the ideal 
technique for costing system in the Indian sugar industry. 
Its application will help in making sound managerial deci-
sions for the shortr-run as well as the long-run policies and 
will facilitate the control of costs. Due to the homo,';eneity 
of product and seasonal nature of this industry the appli-
cation of marginal costing will be easier also. The reason 
is that the costs can be conveniently isolated into fixed 
and variable elements in such circumstances, as during the 
off-season only the fixed costs are incurred and during 
crushing season the variable costs are incurred generally 
for producing only sugar. In other words the relationship 
of marginal costs to output can be clearly established which 
is the fundamental need of marginal costing. 
Conclusion. | fhe starting point for managerial 
decisions in operating a sugar 
factory should be the formulation of the proauction plan 
for sugar output. The soundness of the production plan 
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determines the success of the management and the overall 
efficiency of the factory as all other decisions in connec-
tion with factory operations are governed by this decision. 
For tnis purpose the break-even analysis should be used 
witn the help of wnich the cost, income and profit relation-
ship caji be anrlysea. Simplified brenk-even charts with 
linear cost curves incorporating all the income re(luire-
ments of the sugar factory (including the necessary reserves 
and dividends) are more useful. 
Mathematical and statistical methods, such as Regression 
Analysis, are needed to isolate fixed and variable costs 
for ascertaining the break-even points and plotting the cost 
curves in break-even charts, With the help of such methods 
tne sugar factories can utilize the data of the past period, 
but their utility is limited. It is, therefore, advisable 
that the data should be recorded from the very beginning in 
such a manner as to disclose the fixed and variable cost 
elements. This can be done if Marginal Costing is used. 
Marginal Costing has several advantages over the Con-
ventional Costing, It is simple, logical and effective. 
It makes the cost data more helpful for decision-making 
and enhances control over costs. It facilitates the solution 
of the Short-run as well as the long-run problems. The 
application of Mar{;inal Costing will be easier in the sugar 
industry because of the unity of product and the seasonal 
nature of the industry. 
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In view of the above stated reasons the s t ructure of 
the costing system in Indian sugar industry should be bu i l t 
upon the Marginal Costing technique. I t would promote sound 
dselg'Idn-maklng a r well as^help the reduction and control of 
cds t s . The cost ascertainment and control aspects of the 
proposed costing system have been discussed in the next 
chapter . 
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It has been pointed out in the last ©hapter that th« Basis 
for costing system as an aid to sound decision-making in the 
Indian sugar industry should be the marginal costing. Now 
only the system for ascertainment and control of costs remains 
to be outlined which constitutes the subject-matter of this 
chapter. For this purpose first I shall discuss the necessary 
structure for control of costs in the sugar factories and then 
according to the needs of this structure the procedure for 
ascertainment of costs will be framed. 
The control of costs necessitates a pre-determined cri-
terion for ^ he comparision of the actual costs. This can be 
established in two ways: First, as an estimate of the expected 
costs based on experience; and second, as a standard based on 
engineering studies, i.e. the detailed analysis of materials, 
labour and other expenses needed for production. As pointed 
out in the fifth chapter, the former is generally termed as 
an estimate costing system and the later is designated as a 
standard costing system. In essence, however, both are the 
same because they involve a comparision of actual costs with 
some kind of standard. The selection of standard from among 
the two possibilities would depend upon the degree of control 
desired by the management and the financial implications of 
such methods. Obviously the estimate costing system is economi-
cal and easy to install as compared to the standard costing 
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system based on engineering studies. Those factories which have 
larger scale of operation can prob-ibly afford to install the 
costlier system but the medium and small scale factories "would 
naturally like to have a less costly system. At any rate, 
the standards based on engineering studies are to be preferred 
because the estimates, howsoever correct, are likely to over-
look many inefficiencies. It has also been found by experience 
that the engineering studies reveal many defects in the processes 
of manufacture, layout of plant, methods of handling materials 
and machines, etc. These studies, therefore, usually pay for 
themselves by improving the tone of factory operations and 
furnishing scientific criteria for sound comparision. They 
caji also be used to calculate costs in advance which can be 
relied upon for all practical purposes such as preparation of 
Break-even charts,tendering contracts, fixing prices etc. 
Whatever method for laying down the standrxds is used, it 
should be kept in mind that they should be attainable and 
should remain constant as long as they can serve the purpose 
without distorting the figures. The frequent revision of 
standards resulting in variable standards as basis of compari-
1 
son destroys the stability and simplicity of using standards. 
These standards should be calculated for every factor which 
can influence costs. They include not only financial factors, 
1. Woods, loc.cit., p 283. 
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such as prices of materials and rates of v;ages, but also 
physical factors such as the volume of production, efficien-
cy in use of materials and rate of output. ¥ith these stand-
ards as the basis, the actual costs are compared which reveal 
the differences known as 'variances.' Such variances may be 
due to changes in prices of resources and the deviation of 
efficiency. No question of volume variance arises in case 
of marginal costing because fixed costs are not allocated to 
the products. 
There are various methods of isolating and recording the 
variances in accounts. For example the price variances may be 
separated as soon as materials are recived, or they may be 
1 
recorded only when the materials are used for production. 
These methods of recording variances afe based on the control 
accounting principles in which separate accounts for all varia-
nces, such as material price variances, labour efficiency varia-
nces, etc., are separately maintair^d. As soon as any variance 
arises it is posted to these variance control accounts by means 
of double entry system. Some firms, however, prefer to maintain 
standards only for statistical comparisions without their in-
2 
corporation into the double-entry system of cost records. 
Although this method is easier to install but it is not as 
systematic and efficient as the double entry costing system. 
1. See 'Standard Costing' by the Taxation and Rese.^ rch 
Committee of the I.C.A., London, 1956, p 16, for a lucid 
exposition of these principles. 
2. Benett,C.W: Standard Costs, (Englewood Cliffs, 1957), p 32. 
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One essential requirement of the standard costing is the 
division of the whole enterprise into several cost centres for 
which clear-cut responsibility and authority must be assi.^ jned to 
definite persons. For this the setting-up of functional units 
is needed. These functional units should be grouped into broa-
der units which should be assigned to some responsible officer. 
The division of a sugar factory into various cost centres de-
pends upon a number of factors, the primary among which are 
the type of organization, size of the factory and the degree 
of control desired. For example, a factory which owns a plan-
tation would need separate cost centres for the plantation 
along with the other cost centres. On the basis of usual func-
tions, a sugar factory can be divided into five major groups 
of cost centres. These groups along with some examples of 
cost centres within them are given below: 
1. Administrative and Selling: 
General Administration 
Accounting 
Industrial Relations 
Warehouse 
2. Manufacturing: 
Cane crushing 
Boiling House 
Waste Disposal 
Laboratory 
5. Services: 
Maintenance 
Power House 
Civil Engineering 
Transp®rtation 
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4. Agricultural 
Ploughing 
Planting 
• Irrigation 
5. Supplementary-
Housing 
Medical 
Watch and ward. 
In fact there is no hard and fast rule for setting up1hc 
cost centres except that the responsibility and authority should 
be clear-cut and one group of cost centres should be assigned 
to one head of the department. The incharge of a group of 
cost centres should have complete charge of costs in his 
group. He should be regarded like the manager of a small 
who has to operate. itT 
business/at the lowest possible cost. Naturally the coopera-
tion of all cost centre, supervisors is of paramount importance 
for cost-control, According to Bernard H.Levy a psychological 
approach is needed for this purpose. He suggests that "Since 
it must be a continuing function, cost reduction should be deve-
loped as a state of mind. Bring everyone into the act, put 
them "on the team". Explain the program to all personnel 
fully: don't adopt a secretive attitude ( people oppose what 
they don't understand or feel part of). Askfor cooperation; 
install suggestion system. After all, the m«n closest to jobs 
are most likely to think of possible solutions to cost reduction 
problems. Furhhermore, people never oppose changes suggested 
1 
by themselves, while they resent changes forced on them." 
1. Levy, B.H: "Cost Reduction Procedures" (Cost and Management. 
Ontario, February, 1959, p
S.6 
As far as possible the incharge of a group of cost centres 
should be given the charge of those services also which he 
needs most frequently.^ For example the plantation manager may 
be given the transportation services because thereby his control 
over the costs is increased. The cost centres should have clear-
cut areas of responsibility, authority and scope regarding the 
facilities assi^ n^ed, such as land, buildings, and equipment. 
After having decided the various cost centres the next 
step is to develop criteria for measuring their performance. 
Here arises the need of budgets. The simplest form of standard 
for a department's performance is a fixed budget. Such budgets 
can be used in those departments where the level of activity 
remains constant, for example in Accounting department and 
General Administration. This budget should be decided after 
consultation with the cost centre supervisor, group incharge 
and higher manr^ gemenj?. There are, however, many cost centres 
in which the level of activity varies. A fixed budget for 
such departments would be unsuitable. For example in cane 
unloading centre the greater the quantity crushed the greater 
would be the labour requirement. In case of such centres the 
flexible budgets are needed. These budgets should contain the 
physical as well as the financial units in accordance with the 
production plan for a particular period, because in such budgets 
To 
the financial estimate of expenditure is related/the level of 
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activity. A simple way of calculation of the relationship 
between the level of activity and the cost implications is to 
isolaW the variable costs from the fixed costs. The va.riable 
costs tend to vary more or less proportionately with the out-
put. As was pointed out in the last chapter this isolation can 
be done by the application of certain mathematical formulae. 
With the help of such methods the budgets nay be made in the 
absence of detailed standards and would serve the purpose in 
the initial stsges of the cost system installation in the 
sugar factories. 
An alternative method is to make a budget for a longer 
period and then to convert this estimate into the probable 
cost for a unit of output. A longer period has the effect of 
averaging the ups and downs and thus a normal ratio of variable 
costs with the output can be estimated. The best method for 
making the flexible budget ., however, is to base it on the 
engineering studies. With such studies the exact requirements 
of resources can be judged. It may be emphasised here again 
that the more important elements of cost for the purpose of 
flexible budgets are the variable costs. It is this reason 
which enhances the utility of the marginal costing system be-
cause in this system the variable costs are recorded separately 
and can be compared with the budgeted variable costs. 
Having prepared the budget the next step is the compari-
sion of these budgeted figures with the actual figures. This 
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requires performance reports. An example of the performance 
report of Oahu Sugar Gompnay, Hawaii, where a standard costing 
System^  was recently introduced, is shov/n on 8.12-8*15 pageaThis 
report shows the performance of its boiling house. From practi-
cal point of view this is a useful and simple report. Such 
reports are prepared for all cost centres based on the classi-
fication of basic expenditure accounts into 12 classes as 
shown below: 
1. Payroll all salaries and wages, including sick and 
vacation pay. 
2. Material all supplies chargeable to the company 
operations. 
3. Outside 
services — all expense incurred by the company for 
services performed by outsiders for the benefit 
of the company, i.e., contract repairs, tele-
phone service, legal fees, etc. 
4. Cane and watsr purchases — — gross amount credited to 
planters for cane purchased from them and also 
to the plantation of wa.ter purchased from subsi-
diary water companies or from subsidiary water 
companies of outside firms. 
5. Pensions and annuities all pension payments authorized 
by the board of directors and also all company 
payments made toward the purchase of group 
1. See Pietschman,M.A: New Control Media on Hawaii Plantation, 
N.A.A.Bulletin, July, 1957. 
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annuities. 
6. Rent amounts incurred, or paymsnts actually made, for 
the rental of properties used in the operation of 
the business. Rent includes rent expense for land, 
buildings, and equipment. 
7. Insurance all types of risk insurance vith a few excep-
tions, such as insurance on leased property when 
the insurance on such property be paid by the 
lessor and passed on the lessee. 
8. Taxes all Federal, State, Territorial, City and county 
taxes and licenses, except Federal and Territorial 
income taxes, which/treated as a deduction of net 
income. 
9. Depreciation and amortization depreciation on the cost 
value of buildings and equipment and the amortized 
value of leaseholds and leasehold improvements. 
10. Miscellaneous expense items not otherwise specified 
which are either of infrequent occurrences and 
or too small to classify specially to separate 
expenses account, such as donations, books periodi-
cals, etc. 
11. Service charges charged with intraplantation charges 
between cost centres of the plantation. It is a 
book-keeping device to charge various cost centres 
for services performed without disturbing the 
expense accounts. 
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The main use of this account is for the transfer 
of expenses from a service cost center to an 
-oper-atiifg-cost c^ntreB; e.g^ ., repair costs of a 
truck from the garage to the harvesting cost 
centre ( The need for the account is also present 
between operating cost centres wh§n equipment is 
loaned). 
12. Service credits This account is the contra entry to 
service charges. 
In this company the above stated accounts are bro-'en 
down into as many sub-accounts as the supervisor requests at 
the time of drawing up the specifications for his cost centre. 
Reports similar to the one given above are prepared by the cost-
ing der-artment for all cost centres. These are sent to the 
supervisors and the higher m-nagement. The supervisors know 
their performance which is brought to the notice of higher 
management also. This compa.ny has found this system easy to 
install and has been successful in reducing the costs appre-
ciably. A similar structure for the control of costs csn be 
utilized in the Indian sugar factories with some modifications 
to suit their conditions. For example the classification of 
accounts may be changed and the types of cost centres may be 
different. These changes, however, do not affect the basic 
approach of this system: viz. the division of the factory into 
several cost centres and the comparision of their performance 
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with some predetermined standard. It will be useful as a 
beginning for more advanced costing practices. Gradually the 
standards based on past experience may be replaced by engineer-
ed standards, and costs may be ascerstained iti greater detail. 
- Some modifications in the above described system v/ould 
probably improve its utility. First of all the causes of 
variance from the standard costs have not been analysed in it. 
In the abssnce of such analysis it is obviously difficult to 
judge whether the performance was below normal due to the price 
changes or the efficiacy changes. To improve this a better 
way would be to prepare the reports in such a manner as to 
clearly isolate the causes of variance. This necessitates a 
controlled accounting system for recording wages, materials 
and expenses. The variances due to wage rates or prices of 
materials will have to be transferred to vari< nee control acco-
unts referred to above. Then the efficiency variances will be 
recorded when the actual performance is reported. As far as the 
overheads are oonerned, they should be divided into fixed ajid 
variable costs because of the marginal costing approach. Only 
the variable overheads should be related to the products, while 
the fixed overheads should be shown as aggregates in the reports 
of the various cost centres. These aggregates for the different 
cost centres would constitute the fixed cost of the whole group of 
centres and the total of all units along with the fixed overheads 
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OAHU SUGAR CO.,LTD. PERFORMANCE REPORT 
Group:Majiufacturing;Cost Center: Boilingj Period: Mayj 
Responsibility: G.Bromley. 
Cost item. Standard 
PAYROLL 
Operating: 
Clarification and 
Evaporation. 
Sugar Boiling. 
High-Grade Centri-
fuging. 
509 
1,269 
456 
Low-Grade Centri-
fugal : 
Labour Usage Variation 
Material Usage varia-
tion (Sucrose), 
Actual 
739 
1,996 
1,469 
Gain or 
(loss)$ 
(230) 
(727) 
(1013) 
(1251) 
(129) 
Perf. 
68.9 
63.6 
31.0 
Total low-Grade 
Centrifuging. 1,164 2,574 (1410) 45.2 
Remelting and 
Crystallizing. 
Bagging, Storing 
and Loading. 
443 1,151 
1,189 1,851 
(708) 38.5 
(662) 64.2 
Total Operating 
Payroll Cost. 5,030 9,780 (4750) 51.4 
continued*.* 
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Other : 
Supervision and 
Clerical, 
Janitor and 
Sanitation. 
Operating Clean-Up 
R and M Own 
Labor. 
Delay Time. 
Overtime Premium. 
2,557 
444 
528 
1,179 
— 
180 
2,357 
393 
306 
1,219 
71 
166 
--. 
51 
22 
(40) 
(71) 
14 
100.0 
113.0 
107.2 
96.7 
— 
108.4 
Tota l Other P a y r o l l 
Cos t . 4,488 4,512 (24) 99.5 
To ta l P a y r o l l Cost . 9,518 14,292 (4774) 66.6 
M a t e r i a l ; 
R and M Materials. 1,333 1,582 (249) 84.3 
Tools. 
L u b r i c a n t s . 404 480 (76) 84 .2 
Opergiting Suppl ies 
(Less Lubs.) 5 60 (55) 8.3 
Chemicals (Less Lime} 621 902 (281) 68.8 
Total Material Cost. 2,363 3,024 (661) 78.1 
continued.. 
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Service Charges~in 
Repair Shop- Mechanical — 3,246 
Repair Shop - Electrical — 394-
Repair Shop - Equipment 
™n>wer Plant 
Tire Room. — — 
Service - Jlutomative 
Service - Other — ^t 
Total Service Charge Cost 1,427 3,691 (2,264) 38.7 
Total Cost on Standard 
(Less Sucrose Recovery-
Cost). 13,308 21,007 (7,699) 63.4 
Costs Not on Standard 
Payroll 2,673 
Material 2,341 
Outside Services — 
Miscellaneous — 
Service Charges-in 2,716 
Total Cost Not on Standard. 7,730 
Total Operating Cost. 28,737 
Sucrose Recovery; 
Sucrose Loss in Filter 
Cake. 4,964 7,084 (2, 120) 70.0 
Sucrose Loss in 
Final Molasses. 60,741 65,178 (4,437) 93.2 
Sucrose Loss -
Undetermined. — 3,030 (3,080) 
Sucrose in Sugar 
Due Period. 914,495 914,495 — 
Tot%l Sucrose Input 980,200 989,837 (9,637) 99.0 
continued.., 
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Final Molasses Credit: 
Molasses Produced 
# 85.0 Brix (23,565) (25,274) 1,709 107.3 
Brix Variation in 
Molasses Shipped. — 216 (216) 
Total Credit. (23,565) (25,058) 1,493 106.3 
Total Sucrose 
Recovery cost. 256,635 964,779 (8,144) 99.2 
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of sales and general administration would give the total figure 
of the company's fixed cost. The great merit of showing the 
fixed costs separately is that the reports of each cost centre 
show whether it is Jtistif'ylng-*he ©varh^ad costs that are being 
incurred for it. The effect of isolating fixed overheads 
from the conversion costs would be that the overhead costs 
would not be transferred to the inventory values. It was 
pointed out in the last chapter that the transfer of fixed 
overhead costs to inventories un-necessarily complicates the 
accounting and distorts profits. For external reports, 
inventories may be valued on full cost basis at the end of 
fiscal year. 
Through this procedure the variable costs of all the 
processes would accumulate on the units of production and the 
variable costs of the services would also be transferred 
according to the use of services by various departments or 
processes. The aggregate of all such costs would constitute 
the total variable cost of producing sugar. \fith its help 
the unit variable cost iPor producing sugar can be calculated. 
The unit variable cost of sugar calculated in this way, 
along with the aggregate fixed costs described before, would 
be greatly helpful in drawing the break-even charts which were 
discussed in the last chapter. Through the provision of such 
data the control function also becomes much more effective. 
I now proceed to discuss the system for ascertainment of 
costs. Ascertainment of costs is necessary for the purpose of 
determining the operating efficiency as well as the profitabi-
lity of production. Unless the actual costs are acquired the 
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standard costs would not be abie to perform the function of 
cofltroX. It is only when the actual costs &re ascertained 
that the various items of production f^nd the performance of 
cost centres throw up variances which are the key to control 
function. 
The system for ascertainment of costs should be laid 
down in conformity with the specific conditions of a factory. 
A close examination of the lay-out of the plant and the organi-
zation of the factory is needed for this purpose. The required 
records for a cost system cannot be determined until the lay-
out and flow plan of a given manufacturing activity are known. 
In a sense, the physical arrangement of a plant and the flow 
of its products are a part of the cost system procedures be-
cause they constitute the skeleton upon which the system is 
moulded. Similarly the production and the distribution costs 
should be collected according to the areas of resoonsibility 
for which an analysis of the organization of the factory is 
necessary. Due to these reasons a hide-bound system of ascer-
taining costs can not suit the requirements of all sugar fac-
tories. An attempt has, therefore, been made here only to des-
cribe the general principles which should govern the design of 
a costing system. 
1. Randall,G.W: "Cost Systems" (In Fiske and Beckett's 
Industrial Accountants Handbook, op.cit., p 121). 
8.1: 
The design of cost system for ascertainment should "be 
such as to collect in necessary details the costs for produc-
tion, administration and selling. If any one of these costs 
is not properly collected, the system would not serve its pur-
pose successfully. It should, therefore, embrace the proper 
procedures for the organization and analysis of all these costs. 
It can either be operated separately from a general accounting 
system, or may be combined with it. In the former case it is 
usually referred to as a 'cost finding system' and in the later 
1 
case as the 'cost accounting system'. A cost finding system, 
operated separately from a g3neral accounting system, involves 
only the use of the cost forms and records and does not require 
the use of controlling accounts or entries that interlock the 
cost with the {general records, while a cost accounting system 
uses accounts on the general ledger to which the cost records 
are subsidiary. The later arrangement makes for a unified 
system in which the cost figures are proved in tot?.l as to their 
2 
accuracy by their agreement with the general ledger accounts. 
It is again a matter of choice to select any of these two sys-
tems and it is likely that sugar factories would prefer the 
cost finding system in the initial stages because they would not 
like to upset their established accounting procedures. 
1. Lawrence, ¥.B: Cost Accounting (Englewood Cliffs, 1946) 
cited by Randal, loc.cit., p 122. 
2. ibid. 
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Prom the standpoint of accounting organizations, there 
is little fundamental difference between the cost accounts 
and the ^^ eneral accounts. The only valid distinction between 
the accounting functions of the two would appear to lie in 
the parties to whom the accounting results are reported, 
The cost accounts are almost exclusively designed for report-
ing to management, while the financial accounts look to the 
interest of the shareholders, creditors, taxing authorities 
1 
and other regulatory bodies. On the whole a cost system 
constitutes an extension of the general books of accounts 
and furnishes the details of the production, distribution 
and administration charges contained in periodical reports 
of earnings. As far as possible they should be 'tied in' 
with the finc^ ncial accounts so that their accuracy may be 
judged. 
The super-structure of cost collection procedure should 
be built upon the cost centres. An important principle to be 
followed in this connecjtion is that cost should be borne only 
by the process or product which gives rise to such costs. 
Further, persons in char-^ e of the operation or :^rocess should 
be responsible for recording and reporting the cost factors 
utilised in their centres. A centralized cost deDartment 
should be organized to ascertain, analj^ se and interpret costs 
on the basis of the accounts and reports of these centres. 
The main purpose of this department should be to 
ascertain the actual costs for each cost centre 
1. Randall, loc.cit., p 122. 
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in necessary detail and to analyse the causes of variances 
from the standard costs. This department provides the indi-
cators on which the management should base its decisions. It 
can be organized either under the chief accountant or it may 
be made directly responsible to the general manager. 
The procedure of cost collection may be based either on 
'job costing' or the 'process costing'. Job costing is not 
suitable for sugar industry because it is necessary for such 
costing that the product should be manufactured in separate 
lots of clearly distinguishable jobs. It is suitable for 
industries producing articles like castings, machine shop 
products, job printing etc. In sugar industry its applica-
tion can be made only in some departments for specific 
purposes. For example in the maintenance workshops it is 
often desired to calculate the costs of machine parts manu-
factured inside the workshop for comparison with those 
available in the market. In such calculations the tradi-
tional method of allocating all the costs should not be 
followed, because the allocation of unavoidable or 'sunk' 
costs would not serve the purpose of a sound comparisen . 
It is the marginal or differential cost which is important 
in these cases. 
The other method, viz. process costing, is suitable for 
industries in which articles axe produced in a mass f»rm through 
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a series of manufacturing processes, such as the cement, 
rubber, steel etc. It is this procedure of ascertaining 
costs which is suitable for sugar inUstry also. Through this 
procedure the costs of different types of processes csn be 
separated and thereby their individual contribution to the cost 
and the operating efficiency cm be judged. The basic approach 
of the process costing is the accumulation of costs -for a given 
period of time on the units of production through various 
processes according to the method of averaging. In this way 
the average costs per unit in all its detail can be found out. 
It is believed by many who are concerned v/ith su.rjar industry 
that the average cosbs per unit in case of the sugar inlustry 
can be determined very simply by dividing the tot-^ l costs by 
the maunds of sugar produced during a given period and, there-
fore, there is no need of costing in it. This is obviously 
due to ignor'~nce about the purpose nnd use of costing. Probably 
it is not recognized by such persons that per unit cost of 
sugar would not serve the purpose of control and decision-making 
unless this average cost is supported by the detail of all 
processes and the detail of the fixed and the variable elements. 
The whole purpose of a costing system is to provide details 
of the activities of the operations inside the factory so that 
each and every activity may be measvtred pnd controlled. Only 
on the basis of such details the sound decisions regarding 
policy and control cpn be made. 
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One of the fundamental characteristics and purpose of a 
process cost system is to provide detailed cost data according 
to processes, operations and departments. For this purpose the 
division of the industrial unit into various parts is of prime 
importance. This division into cost centres has already been 
discussed above. It may be added here that neither a cost 
centre should combine so many operations that it nay become 
unwieldy, nor it should be so small as to multiply the work 
un-necessarily. The creation of n^ny cost centres often results 
in so much decentralization that management can not coordinate 
their activities effectively. 
As pointed out earlier, a sugar factory can be divided 
into various cost centres according to the nature of work and 
the nature of process. For example the v/ork of manufacturing 
department can be sub-divided into unloading of cane, crushing 
for juice extraction, boiling and clarification of juice, crystalli-
zation process and the centrifuging of massecuites. Some 
factories may, however, find it convenient to divide the whole 
work of manufacturing into only two cost centres, viz cane-
crushing and processing of juice into sugar. Similarly other 
functions, such as administration, service departments, agri-
cultural operations etc. can be grouped and sub-divided into 
innumerable patterns. A general pattern of the flow of costs 
in sug;;r factories from different departments through various 
processes is illustrated by the diagram shown belween 8-33aMH 8'34 
pages. 
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It can be observed from this diagram that sugar is 
nothirjg but a congelation of the utilities added by several 
processes and service departments upon the basic raw materialy 
i.e. cane. In this way the cane juice passes from ::>rocess to 
process changing shape aft or every process and becoming more 
and more valuable. It is a shesr mis-understanding that the 
costs of the processes of sugar manufacture can not be calcu-
lated because they are inter-linked and continuous. A deter-
mination of the costs of the individual processes is essential 
for the appraisal of the operating efficiency of different 
processes and the over-all control of costs. 
Aft ir having understood the flow of costs through various 
processes, the next important requirement for the process cost-
ing system is the preparation of an operation schedule based on 
the production plsn showing quantities to be produced in a 
given pe'iod of time, and the quantities of materials and other 
services required for such production. This schedule de-^ ls 
with the predetermined data and hence serves the purpose of 
comparision and control. It furnishes a plan of work flow 
through the factory according to time and quantity and serves 
as a basis for collecting the information regarding the actual 
production and the incidence of costs. The incorporation of 
estimated costs into this schedule makes it a budget for the 
whole factory. On this main budget depend the budgets for 
individual cost units and cost centres. As pointed out earlier 
these budgets serve the purpose of cost control. 
8.23 
Another requirement for collect ins the costs is the provi-
sion of "basic cost memoranda. The basic cost memoranda consist 
of thos^ forms, vouchers, cards, reports, etc. from whiT;!i the ^ 
actual process accounts are prepared. This memoranda should 
record separately the costs for materials, labour and expenses. 
The essential characteristic of this menor- nda should be to 
disclose the incidence of costs according to the processes. 
The desijn of the forms for this purpose depends entirely upon 
the nesds of the management. It hardly needs to be pointed out 
that the efficacy of cost system denands upon the design of 
this memorejida as they are the :^ rimary source of cost collec-
tion. It is through these memoranda that the v/astage and in-
efficiency can be located at its ^roper source. For the pur-
pose of a standard costing system, based on double-entry control 
accounting, it is desirable to design this memorandn in such a 
manner as to disclose the variances at this primary source. 
This facilitates the accounting of variances and quick control 
is possible. 
Various systems of recording use of materials, time and 
wages of labour, and the indirect expenses have been evolved 
for this purpose. For the materials control the perpetual in-
ventory system, in which complete records of each rnd every 
unit acquired and consumed are maintained, has been developed. 
This method should be utilized in case of the general stores 
of the sugar factories, ^ ^^ cards and loose leaf ledgers are 
helpful in such records. 
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JLs far as the utilization of cane is concerned, adequate 
system of records already exists in the su^ar factories. Simi-
larly ffi©st faotories maintain detailed record of wages. Modi-
fications in these records are needed to the extent that they 
may disclose the true relationship of cost items with the cost 
centres and may disclose the variances. For overheads a sys-
tem will have to be developed to assign them to cost centres 
or the group of cost centres. The former would enable a grea-
ter control, but the later is usually more convenient. What-
ever basis is selected, it is fundamental to a sound cost sys-
tem that the fixed expense must be distinguished from variable 
expense. This distinction is of far greater significance for 
management control purposes than the ordinary financial account-
ing analysis of expenditure according to its nature, such as 
rent, lighting, packaging, transport, and the other accounts 
commonly found in the normal ledger. 'Fixed* expense embraces 
all items of expenditure which remain more or less the same 
irrespective of changes (within reasonable limits) in the level 
of activity; for example, rent, rates, building maintenance and 
management salsiries. 'Variable' expense embraces all items of 
or 
expenditure which vary more/less directly in proportion to out-
put or turnover; for example, consumable stores, packaging, sales-
man's commission . The percentage addition for overheads, which 
1. 'Standard Costs', I.C.A., o$).cit., p 24. 
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is the usual practice in conventional accounts, reduces the 
value of cost data for managerial purposes. Therefore only 
those overheads which are variable should be related to the 
units produced. The fixed costs should be shovm in aggregate 
and should be treated as periodical costs. The supervisor there-
by knows clearly which of the costs are within his control and 
which have been fixed by the higher management for his cost 
centre. 
As pointed out earlier there are some expenses which can 
neither be classed as wholly fixed nor as wholly variable, i,e« 
they are semi-variable or semi-fixed. An example of such expen-
ses is steam, in which there is a basic charge after which the 
expense varies with the level of activity. In practice it is 
often possible to dispense with the semi-variable group of 
expenses by including all such expenses in fixed or variable 
expenses according to the magnitude and relationship of these 
costs with output. If these items have a considerable magnitude 
then the methods described for isolation of their fixed and 
variable elements in the last chapter should be followed. 
The allocation of the avariable 'expenses' and service 
charges needs some objective method for ascertaining their 
actual incidence on the process costs. For example the 
electricity consumption in any manufacturing process can be 
Judged by the consumption meters. In case of some service 
departments such objective criteria are not found, for example 
in the maintenance department. In such cases the task 
of cost accountant is to develop c e r t a i n 
1» As stated in the last chapter, the fixed costs may be 
allocated to inventory value for the purpose of external 
reporting. 
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suitable criteria in accordance with the conditions of service. 
For maintenance the labour hours spent and the materials con-
sumed may serve the purpose. Similarly the transportation 
department's costs may be assigned to other cost centres on the 
basis of the ton miles transported. Here it may be emphasized 
that the conventional rates for charging service expenses in-
clude the overheads of the services. This complicates the 
assessment and gives misleading results. The best method would 
be to allocate only the variable expenses of the different 
service departments through the objective criteria. Their 
fixed overheads should be treated in aggregate like the over-
heads of all other cost centres. 
The next problem in connection with the process costing is 
the preparation of accounts on the basis of the chargeable 
labour, materials and expenses. This accounting involves two 
main steps the accounting for costs and the accounting for 
output. The following formula based on the facts provided by 
these accounts gives the cost per unit for the product which 
passes through the process. 
(Total cost of material, labour and 
variable factory overheads for each 
process for a given accounting period.) 
— — — — — — — =5 Average variable 
(Total production in common unit for cost per unit 
each process for the accounting for each process, 
period.) 
1, Cf. Blocker and Weltmer, op.cit., p 229, 
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In the above formula the numerator is the total cost of a 
process for a given period of time and the denominator is the 
quaintity of output produced during that time. An accounting 
procedure is needed to record and analyse both these elements. 
As a general rule the accounting for costs of sugar factories 
can be done by the method suitable for 'single-unit multiple 
1 
process* manufacturing. According to this method of accotSntmg 
the conversion costs of each process are added to the cost of 
basic material. The conversion costs should include the labour 
and indirect variable expense of an individual process. In 
sugar factory the basic raw mat 'rial is sugar cans. On the 
cost of the sugar c-ne the bbsts for crushing, juice clarifica-
tion, crystallization of sugar and centrifuging etc., would 
thus be accumulated. The total of these costs when divided by 
the total sugar recovered would give the per unit variable cost 
of manufacturing sugar. From this total cost the value of 
molasses, press mud, bagasse and other by-products should be 
deducted to give the true cost of sugar, because in the present 
conditions these by-products do not command a significant value. 
In future probably these would require a more elaborate treat-
ment as their value is likely to increase. If any wastage of 
the juice, massecuite or any other material occurs in any pro-
cess, it should be charged to the process to show the operating 
efficiency. In this way the costs of each process and the total 
1. See Blocker andWeltmer, p 229 et seq. 
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variable manufacturing cost can be calculated. Similarly the 
costs for selling and distributing sperations should be cal-
culated* ae?:tnrdlTi^ -iw' ftmotiotts asd^ tire fixed ^ and variable 
elements should be isolated. All variable costs calculated 
in t' is way should be compared with the predetermined budgeted 
figures which would iimaediately disclose variances. If the 
double-entry varir^ nce accounts are maintained the cause of 
difference would be revealed automatically, otherwise the 
causes of such variances should be determined by inquiry. 
The final product of all the above described accounting 
processes is the cost statement. The cost statements should 
be prepared for each cost centre, all groups of cost centres 
and for the wliole factory. These statements are the cream 
of all costing effort. They should be prepared with utmost 
care and should give in clear and un-ambiguous terms the facts 
which management requires for decision-making and control. It 
should incorporate the labour, material and overherds for 
the organizational unit to which it relates. Alongside the 
actual costs of direct material, direct labour and variable 
expense the standards should be given and the variances should 
be shown with proper analysis into efficiency and price vari-
ances. The total variable costs should be shown separate from 
the fixed costs. The budgeted fi/^ ures for the fixed costs 
should be given to show whether the expenses have been incurred 
in conformity with the budget or not. Some simplified specimens 
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of cost statements are given below: 
SPBCIM3K REPORT FOR COST CSN'i'RBS 
Cost Centre Responsibility Period. 
Actual Output (or Hours worked)......... Causes for difference, 
Planned output ( or Rours worked)...,.. 
Difference 
Variable Cost Items. Standard Actual Variance 
Price Efficiency 
Labour 
Materials 
Expense: 
Service Charges 
Other items. 
Total variable cost. 
Per unit (or per hour)Cost 
Fixed Overhead Costs; Budgeted Actual Difference 
Total 
8.50 
SPECIMEN RSPORT TOR COST CENTRES'QROUP 
Group. .4^ i^.°.H^ .*.H^ .^ ^ .. .Responsibility Period. 
Cost centre. Direct Direct Variable Actual Stan- Variances 
MateriaL.Labour.Ex nese. varia- d?3rd — 
ble cost.v8.ri 
,, Price. Effici-
^^^® ency. 
cost. 
Ploughing. 
Planting. 
Irrigation. 
Fertilizing. 
Weed Control 
Pest and Disease Control 
Harvesting. 
Cane Hauling. 
Cane Development. 
General. 
Total 
Total fixed cost 
Actual 
Budgeted 
Difference. 
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SPECIMEll MAHUFACTURING COST REPORT 
Period 
Process Process 
No. 1 No. 2 
(.e.g. etc. 
can* 
crusl 
ing) 
Total Cost 
Cost, per 
°^^^ Unit 
crush-
Total Per Total Per 
unit unit 
A. Cost from previous 
process. 
B. Cane (....Tons) 
Other materials, 
(Gur,Reah,etG). 
C. Conversion Cost of 
Process(VariabliT 
Manufacturing stores: 
Lime 
Sulphur 
Filter cloth etc. 
Other materials: 
Lubricants 
Fuels, etc. 
Direct wages. 
V&riahle Expenses 
(overheads) 
Service charges: 
Maintenance 
Steam 
Power and Light etc. 
Other expenses 
P .T .O. 
D. Tota l Cost put 
i n t o each p r o c e s s . 
E. Accamulated Costs 
F . Quan t i ty processed 
G. Standard Cost 
H. Variance: Price 
Efficiency 
I Fixed Factory Costs: 
Depreciation. 
Salaries. 
Other items. 
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SPECIMEN COST AND INCOME STATEMENT 
Period 
Total 
Rs nP Hs nr 
Het 3ales(.,.Tons of sugar) 
Less Excise Duty, etc« 
Cost of Sugar sold: 
Cane 
Other materials: 
Lime 
Sulphur. 
• • • 
Direc t wages: 
Expenses (Var i ab le ) , 
Power 
Fuel 
Lubrication 
Maintenance 
Pocking, etc. 
L«is ?eceif.fs For By-products (Molaists, etc.) 
Total Variable Cost 
Gross Margin. 
Fixed Overheads 
Factory & Services 
Selling 
Administration. 
Net Margin 
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For the calculation of profit the total variable cost 
for production and distribution should be deducted from the 
total income of the period. This would leave out a gross 
margin. From this gross margin the fixed overheads of the 
factory, administration and selling should be deducted. This 
would give the true figure for the profit during a particular 
period. From the isolation of variable and fixed costs pre-
sented by such reports the effect of increase in price of cane, 
other materials, wages and services, can be quickly observed 
and the break-even charts can be easily prepared, k diagram 
illustrating the flow of costs in a sugar factory according 
to the hitherto described costing system is given on the 
following page. It also exhibits the calculation of gross 
margin and net margin by the marginal costing technique. 
In order to make the cost data of different sugar facto-
ries comparable,it is desirable that the design of the form 
in which the resultant costs are reported should be uniform. 
Besides, the headings under which items entering cost should 
be grouped, the schedules of cost items to be collated under 
each heading, the methods of apportioning costs, the nature 
of cost and production data and the common units for reporting 
should be standardized. At present the Government of India 
collects information on a standardized pro-forma for costip, 
but since cost systems do not exist and the classification 
of accounts is not uniform, their data are not truly 
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comparable. It is, therefore, needed that a centralized 
agency, such as the IrtfttanSugar Mills Association, should 
take up the work of encouraging the costTng in ^ ugar Tacto-^ 
ries and evolving a uniform basis for accounting classifica-
tion, cost reports, etc. This uniformity, however, should 
not extend so far as to inst-'ll a rigid cost system in all 
sugar factories. It may be emphasized here again that the 
main object of cost system should be to meet the requirements 
of management for making sound decisions and controlling 
costs, for which the characteristics of individual sugar fac-
tories have to be considered. Obviously the costing system 
should be framed to suit the needs of the factory, rather 
than the factory to the needs of the costing system. 
The inst:nation and success of costing system in sugar 
factories requires a combined effort of the management, speci-
alists and accountants. The management has to determine the 
production plan and the set of circumstances for operation of 
the factory. The job of the specialists is to study the condi-., 
tions of the factory closely and to design a system in confor-
mity with its requirements, to suggest improvements in techni-
cal and managerial processes, and to set the standards for 
appraisal of efficiency. The task of the accountant is to 
show how the actual costs compared with the standards and 
why there were differences, and to present the facts in um-
aaMgttOtts end relevant details without any unHa«c#«sapy delay 
so that quick decisions may be taken. They should not forget 
that promptness is often more important than hair-line accuracy. 
In fact costing system itself requires sound management 
in which the principles of scientific management should be 
applied. Further, the effectiveness of costing system and 
the efficiency of management are interdependent. Unless the 
management is based on sound methods, the benefits of a cost-
ing system can not be realized fully. For example, the costing 
system may serve to indicate the inefficiency of labour, but 
in order to remedy this defect the devices such as time study, 
motion study, fatique study, incentive wage payment system, etc. 
are needed. In viev/ of this the installation of costing sys-
tem in Indian sugar inaustry should be accompanied with improve-
ments in other managerial techniques. At present there is 
much scope for such improvements because generally the opera-
tions of sugar factories are not performed in a systematic and 
well organized manner. For example, in cane unloading the 
labourers throw as much cane in the ccne conveyor as they 
please. This not only results in the inefficiency of labour, 
but also in the lowering of the crushing efficiency of the mill 
because the erne feeding is not uniform. 
In short, costing system is an indicator of what is being 
done, how it is being done and what should be done. It is the 
job of the management to make the best use of this valuable 
guidance in making sound decisions and executing them effectively. 
so that the sugar industry may meet the needs of our home 
market and may be able to earn foreign exchange for our Plans, 
Conclusion | In order to improve efficiency in the 
^ Indian sugar industry its costing system 
should be based on a marginal costing technique, with a 
standard costing method and the process costing procedure, 
for ascertainment, control and interpretation of costs. For 
this purpose the whole factory should be divided into cost 
centres which should be grouped together into cost units. 
These centres and grouped units should be assigned to responsi-
ble personnel and their responsibilities and authority should 
be clearly determined. They should be given independence to 
exercise control over the costs under their supervision. 
Budgets should be prepared for all these centres, actual per-
formance should be compared with these budgets and the causes 
of variances should be analysed. 
The ascertainment of costs should be done on the 'single-
unit multiple-process* accounting system. Only the variable 
costs of these processes should be assigned to the units of 
output passing through the processes, ill fixed costs should 
be treated in aggregate as periodical costs, except for external 
reporting purposes. 
The reports of costs should clearly show the actual costs, 
standard costs, budgeted figures, causes of variances, and the 
fixed and variable elements of costs for different cost centres 
during a particular period of time. Thus the costing system 
for Indian sugar industry should synthesise the marginal 
costing, standard costing and process costing techniques. 
& uniform basis of cost classification and reporting; is de--
sirable so that the cost data of different factories may be 
compared. These fundamentals constitute the broad outline 
v;ithin which the costing systems of the individual sugar fac-
tories of Inaia should be framed to suit their specific condi-
tions and the needs of management. Along with the installation 
of such costing system, improvements in managerial techniques 
are also needed so that the benefits of costing system may be 
realized fully. 
TERMI2I -59 
"BtCK TO THSIR HOMES" 
(Cultivators returning after delivering cane at the 
Mansurpur, which is visible in 
Sir Shadi Lai Sugar Mill, 
the background.) 
A P P E N D I C E S 
APPENDIX A 
A NOTE ON COSTING PMCTICES IN THE INDIAN SUGAR INDUSTRY 
In order to survey the existing costing practices in 
the Indian sugar industry, the following questionnaire was 
issued to 150 sugar factories: 
No, 
QUESTIONNAIRE ON COSTING IN INDIAN SUGAR FASTORIES 1959. 
(Issued by the Department of Commerce, Aligarh University). 
1. Name and Location of Factory: 
Products manufactured: (i) Sugar, (ii) (iii) 
(iv) 
Is there a Farm owned by the Factory? ¥hat % of 
the total quantity of cane used is supplied by this 
farm (Approx.)? 
• 
Please indicate whether: There is a Cost Accounting 
Department in your factory/ There is no cost department 
but costs are estimated/ Costs are not calculated/ ., 
5. If there is Cost Accounting Department, please describe: 
(a) Costing method used: Standard Costing/Historical 
Costing. 
(bO Is Marginal Costing (i.e. in which costs are divided 
into fixed and variable costs and the fixed overhead 
costs are not allocated to units produced) used by 
this Department? 
(c) Vhich of the following methods are used in costing? 
(Please also mention the departments in which they are 
used). 
Process Costing*. •• •• 
Job Costing* 
Other methods or combinations. 
(d) that are the main cost centres in your factory? 
* Please strike out those which are not applicable 
( b ) 
( 0 ) Vhat methods are used in allocation of orerhead 
costs? (Tlease specify the items in connection 
with which they are used). 
% on wages*. ..**...?£ on prime cost Machine 
Hour Rates.•*.*••• .Normal Rates Other methods 
( f ) What basis of valuation of materials is used? 
(please specify the types of materials in connec-
tion with which they are used). 
First in first out Average Price. 
Replacement price .Other methods.. 
( g ) How are the costs of the service departments 
charged to other departments? 
( h ) ¥hat is the method of calculating the rate of 
the farm cane charged to the manufacturing 
account? 
( i ) What type of reports are prepared by your Cost 
Department? (Please mention the period of each, 
i.e. weekly, monthly, etc.) 
( 0 ) What is the main use of the cost data reported; 
Profit calculation/Efficiency appraisal/Pricing/ 
Policy making/. 
( k ) What developments are planned for your Cost 
Department? 
If there is no cost Department but costs are estimated, 
lease show: (a) From what facts are these costs estimated? 
b) How many times are such estimates made? (c) How are 
these costs reported? (d) What purpose is served by such 
estimates? 
? 
If costs are not calculated, please state: 
Ja) Whether need is felt for cost facts: 
>b) If so, for what purpose? 
,c) Do you have any scheme for opening a cost Department? 
(d) If the deptt. is not being opened due to any difficul-
ty, what is tnis difficulty? 
Do you have a Budgetory Control System?. 
Is it a flexible budget system? 
8* Do you use Break-even analysis for output or profit planning? 
9. Do you maintain a 'Plant Register*?...Machine utilization 
record? 
( c ) 
10. Is the Scattergraph (Regression Analysis) used in any 
operation control or in cost analysis? (Please specify 
where used). 
11. Are detailed Vage Payment statements prepared? 
12. Are your stores kept on perpetual inventory record system? 
13, Do you find any defect or difficulty in reporting costs 
on the pro-forma for cost collection issued by the Govern-
ment of India? If so, please specify them and give your 
suggestions for improvement. 
The replies of sugar factories have indicated that they 
do not have cost acoDunting departments. There are only few 
factories which have cost accountants and are trying to deve-
lop full-fledged costing system. The usual practice of al-
most all factories is to estimate the costs with the help of 
the financial and other records of the past periods. Generally 
these estimates sire prepared annually or whenever any special 
need arises for them. Even such estimates are not prepared in 
2 
some factories. 
Another common practice of larger sugar factories is the 
preparation of budgets in the beginning of the crushing season 
on the basis of estimates provided by the heads of various 
departments. These budgets are revised from time to time to 
meet the changing situations. 
The stores of practicAlly all the sugar factories are 
maintained on perpetual inventory system, except for the newly 
established factories which have not been able to develop stores 
1 • For example, the Rciza Buland Sugar Go., Rampur. 
2. For example, the H.R.Sugar Factory Private Ltd., Bareilly. 
( d ) 
organization fully. The stores consumed are recorded in the 
accounts at an average price. Some factories prefer first-in 
first-out or last-in first-out methods. Some important items 
which can be easily identified, such as the mechanical parts 
used by the engineering department, are valued at their pur-
chase price plus transportation and other expenses incurred 
in their acquisition. Detailed records of wage payments are 
also maintained, but the degree and type of details of these 
data vary from factory to factory. 
Different purposes of estimating costs were indicated 
by different factories. The management of some factories 
remarked: "We calculate costs in order to know where we stand". 
This contains the idea of efficiency appraisal. Others pointed 
out that costs were estimated by them for valuing stocks and 
calculating profits. Most of the factories, however, ascertain 
costs because they have to report these facts to the Govern-
ment on a pro-forma issued by the Directorate of Sugar and 
Vanaspati, New Delhi. This pro-forma is entitled: "Form CPS -
I -XII". This is a new form which has replaced the 'Form F(i)', 
The Form F(i) was not a detailed form and difficulties were 
experienced by the Directorate in arriving at true and compar-
afeie costs beoause the factories mis-understood many cost items. 
The new form ( i.e. Form CPS - I - XII ) is a detailed state-
ment containing twelve schedules and a summary statement for 
reporting the costs of production and distribution. A copy of 
( e ) 
this Form is given in Appendix B. 
The cost data obtained by the Government on this form 
JLs probablyvjosed for fixing the ex-faetory price ^ f sugar 
and to determine the rehabilitation allowances and profits. 
It was also reported that the adoption of this revised 
form has been recommended by the Development Council for 
Sugar Industry to standardize the methods of costing used 
in sugar factories and to obtain facts on a uniform basis. 
It has been pointed out by the management of many sugar 
factories that the reporting of cost data on this form 
entails much work. They have referred this matter to 
Indian Sugar Mills Association. This difficulty arises 
because cost accounts are not maintained and, therefore, 
cost facts have to be obtained by searching the financial 
accounts. Probably this difficulty can be removed by the 
installation of costing systems. This does not mean that 
the sugar factories should develop costing systems in 
conformity with the cost facts required by this form. If 
such a system were developed, probably it would not serve 
:^ ht purpose of controlling costs and providing facts for 
sound decision-making. The costing system should be based 
on the outlines which have been drawn in this thesis be-
cause the main aim of costing should be to act as a tool 
of management. Its incidental advantage would be to pro-
vide analysed cost facts which can be used for reporting 
to the Government or any other purpose. 
1. National Herald, Lucfcnow, Monday, February 16, 1959. 
( f ) 
An a n a l y s i s of t h i s form reveals t h a t i t i s based on the 
convent iona l concept of " f u l l c o s t " . Following are the 
s a l i s n t f j ta tures of casi.iiisme.tlicfcd^ adopted, i n . Ife4. ^ 
1 . The net works cost of product ion i s composed of 
( i ) Cane 
(ii) Other Raw Materials (Gur,Khandsari,etc.) 
(iii) Power, Steam and Manufacturing stores. 
(iv) Salaries and Wages. 
(v) Packing. 
(vi) Repairs and Maintenance. 
(vii) Depreciation. 
Administrative overheads, Bonus payments and Interest 
on Working Capital are added, and the receipts for 
molasses, bagasse, press mud, etc. are deducted. 
2. The items Power, Steam and Manufacturing Stores; 
Salaries and wages; Repairs and Maintenance; Deprecia-
tion; and overheads are split up into "Season" and "Off-
season" costs. 
3. Selling and Despatching expenses are added to determine 
the cost of sales. 
'•^he main aim of this procedure is to determine an average 
unit cost of production. It will also help in standardizing 
the basic cost items, but it can only serve to produce his-
torical data. 
( y ) 
On the whole, the survey of existing costing practices 
in Indian Sugar Industry has disclosed that the costs ascer-
jtained at present are of a historloal j^ ature and are the avera-
ges based on total cost and total production for a given 
period* They do not reveal the source of inefficiency and 
wastage in different processes and departments, and are in-
capable of rendering the services which are needed by the 
management for making important decisions and executing them 
effectively. In fact the need of reducing costs through 
managerial efficiency and the role of cost accounting in this 
direction have not been given due recognition. In view of 
the great need for reducing costs and increasing efficiency 
in the Indian sugar industry, it is imperative that modern 
costing systems should be installed in the sugar factories 
as early as possible. 
APPENDIX B. 
PR@F0RMA ISSUED BY THE GOVERNMENT OP INDIA 
TO 
THE INDIAN SUGAR FACTORIES 
FOR THE COLLECTION OF COSTS 
FORM CPS - I 
SUGAR INDUSTRY 
STATEMENT SHOWING COST OP PRODUCTION OP SUGAR FOR THE YEAR 
ENDING 19 
1, General particulars 
1.1 Name of factory , 
1,2 Location of:(^) y^^^^^y 
(b) Head Office 
1.3 Constitution: Public Ltd.Co/Private Ltd.Co./Co-operative 
Society/Partnership/Proprietory. 
1.4 Products manufactured: 
(i) Sugar 
(ii) 
(iii) 
(iv) 
2. Working Results. 
2.1 Crushing season covered by the year 19 19, 
2.2. Registered Capacity (Tons) " 
2.3 Clarification Process __, ,«___ 
2.4 Date of start of crushing. _«——,«—»_ 
2.5 Date of finish of crushing. ___—__«. 
2.6 Total Cane Crushed (Mds) , _ _ » _ — _ 
2.7 Total hours crushed. _. 
2.8 Total net sugar made (mds). 
2.9 Average recovery of sugar % cane.. 
» Strike out whichever is not applicable. 
( b ) 
SUMMRT STMEIENT 
Cost of Production 
- ^ — T T SI 
No. 
T P a r t i c u l a r s (Form No. I Amount Cost per Md.of 
net sugar i&ade 
Rs 
1, 
2, 
4. 
5. 
6. 
7. 
8. 
9. 
10< 
11, 
12, 
13. 
14, 
Cane. 
Other raw materials 
if any. 
Power,Fuel & Mfg. 
Stores. 
Salaries & Mages. 
Packing. 
Repairs & Main-
tenance. 
Depreciation. 
Overheads, 
Bonus. 
Total 
CPS II 
CPS III 
CPS 
CPS 
CPS 
CPS 
CPS 
CPS 
{ Less Credit for 
Receipts. 
Interest. 
Cost including 
interest. 
Selling and Despat-* 
ching expenses. I 
Cost including * 
Interest and 
Selling Expenses 
IV 
V I I 
VII j 
VIIIj 
IX 
CPS X 
CPS XI 
CPS XII 
N.B. (i) Season should relate to the crushing period 
within the financial year of the factory. 
(ii) Figures should/reported as under:-
Ja) Amounts correct to nearest rupee, 
b^) Quantities correct to nearest maund, 
c^) Percentages correct to two decimal places. 
,d) Cost of production per maund sugar in 
rupees correct to two decimal places. 
(tii) The yeax to which the bonus (item 9) relates the 
quantum and the basis thereof should be mentioned 
in a foot note. 
( c ) 
SUGAR 
Name of the Factory 
COST 
SI. 
No• Fart iculars• 
A. Cane Price 
1. Quantity purchased. 
2. Cane price paid. 
INDUSTRY 
OF GftNE 
Unit Gate 
Cane. 
Mds. 
Rs 
FORM CPS- II 
Season 
- - - • - ^ - - - - -
OutStation Cane 
Contractors Own 
Transport Trans-
port* 
- - -
Total 
5. (i) Premium paid 
for better varieties. Rs 
(ii) Other payments 
4. 
5. 
6. 
7. 
8. 
?• 
for quality. 
Commission paid. 
Harvesting expenses. 
Loading and Unload-
ing charges* 
Transport charges. 
Other expenses at 
Centres (Staff, 
Stores etc.). 
Development ¥ork. 
Rs 
Rs 
Rs 
Rs 
Rs 
Rs 
9. Supply and Develop-
ment Staff. Rs 
10. Other Development 
(expenses (includ-
ing contribution for 
Road construction ctc)Rs 
C. Cess. Levies etc. 
11 • Cane Cess. Rs 
12. Other levies (e.g. 
Rates local tolls 
«le.) to be specified Rs 
( d ) 
continued from FORM CPS - II 
13. Total of A, B & C. Rs 
14. Total cane received 
at the factory. Mds. 
15. Total loss per 
md/cane received 
at the factory, Rs 
N.B« 
1, Gaxie grown in factory's own farm to be charged for 
at controlled rates and profit or loss on farm to 
be taken to Profit and Loss Account directly. 
2. Harvesting expenses are to be shown if the cane is 
purchased ex-field (standing) and the harvesting etc. 
is done by the factory (as in the case of Cooperative 
'5. Factories 
3. All charges in respect of Cane Farm (if any) should 
be excluded from this Statement. 
( e ) 
FORM CPS - III 
SUGAR INDUSTRY 
Name of the Factory Season 
COST OF RAW MATERIALS OTHER THAN CANE 
1• Raw Materials* 
(i) Gur 
(ii) Khandsari* 
{ 
(iii) Other Raw Materials 
(to be specified) 
(iv) Total. 
2. Other Expenses on above, 
i f any. \ 
5 . Grand Tota l , 
« • « 
S U G A R I N D U 3 T R Y 
( f ) 
FORM - CPS-IV 
Name o f t h e Fac to ry^ .Season 
POlJBRy FUBL & MAITUFAOTURING STORES 
S 
5 
4 
j _ 
Units5 
h L | Cost p e r 
I maun€ o f 
i s u g a r mad 
51 . 
fo . I T S M S 
D u r i n g t h e 
s e a s o n 
( . . . . d a y s ) 
D u r i n g t h e o f f 5 T 0 T A 
r ^ u a n t i i Value 
t y Rs-. 
s e a s o n 
( . . . . d a y s ) 
Q u a n t i i V a l u e - i 
i 
t y i Rs. I 
4 #-
Quan- j 
t i t y I I-
V a l u e ! 
R s , I 
1 . 
)2, 
:i3. 
4 . 
a^  
5 . 
6 . 
7 , 
I A. gPower. F u e l & S t o r e s 
5 jjpQwer (from e x t e r n a l 
' s o u r o e g ^ 
5 ( 1 ) Pov7er 
I ( i i > L i g h t 
i F u e l ( p u r c h a s e d from ext. 
I 
mi 
I 
I 
i 
s o u r c e s ) 
( i ) Coa l 
( i i ) Fuelvrood 
( i i i ) F u r n a c e O i l 
( i v ) O t h e r f u e l s t o be 
s p e c i f i e d . 
il 
I 
8 
5 
5Mds. 
5 
il 
$ 
il 
Hrsil 
Hrsil 
ii 
il 
il 
H 
il 
5 
iJater (if purchased 
loutside sources). 
5 ( i ) Water 
| T o t a l (Powery F u e l & 
« W a t e r . ) 
g M n n u f a o t u r i n g S t o r e s . 
il 
il 
il 
fromjl 
il 
fiGallonI 
5 
I 
5 
il 
il 
Mds, 
il 5 j G a l l o n g 
il 
( i ) Lime 
r ( i i ) L imes tone 
( i i i ) S u l p h u r 
( i v ) Coke 
(v ) S u p e r p h o s p h a t e 
( v i ) C h e m i c a l s ( C a u s t i c 
r S o d a , Soda a s h , 
I H y d r o s . B l u e , e t i ) 
( v i i ) L a b o r a t o r y Chemi-
c a l s & A p p a r a t u s 
Mds, 
Mds, 
Mds, 
Mds, 
Mds, 
Mds, 
r 
i 
I 
I 
il 
5 
5 
il 
I x <5c . | ~ | 
l ( v i i i ) F i l t e r C l o t h fSa .Ydsf 
& L u b r i c a n t s 
Greases 
Other Stores (to 
be specified) 
Kii) 
Hx) 
i 
i 
& 
jTotal Manufacturing 
i^  Stores i I 
I GRITAD TOTAL 
i i t e m s 
i ( 4 6) 
I 
6 
Mds, 
5 
S 
il 
il 
il 
JL 
I 
i 
8 
8 
8 
6 
8 
8 
8 
8 
8 
8 
8 
8 
6 
6 
8 
8 
8 
8 
6 
6 
8 
6 
8 
8 
8 
5 
8 
8 
8 
8 
8 
8 
8 
8 
8 
6 
8 
8 
8 
8 
I 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
i i 
8 
8 
8 
5 
8 
8 
8 
8 
8 
! I 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
6 
8 
8 
8 
8 
8 
8 
8 
6 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
i 
8 
6 
8 
i 
8 
6 
8 
8 
i—! \-
-ir-
8 
8 
8 
8 
8 
8 
8 
8 
; 8 
- 6 
•8 
8 H 
II i 
8 
8 
8 
i 
I 
± ± 
6 
8 
I 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
i 
8 
8 
8 
8 
8 
i 
8 
i 
I 
8 
± 
6 
8 
8 
8 
8 
I I I 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
i 
I 
I I 
8 
8 
i 
8 
\ 1—^ 
\ 1 — \ ! — I I — [ — \ 
i I 8 
± 
N . B , ( i > I n d i c a t e t h e number o f d a y s in 'Season* and ' O f f Season* s e p a r a t e l y . 
( i i ) Cost o f v a r i o u s i t e m s of s t o r e s e t c . , shou ld i n c l u d e not o n l y t h e c o s t p a i d 
t o s u p p l i e r s b u t a l s o t r a n s p o r t , f r e i g h t and h a n d l i n g up t o t h e f a c t o r y . 
( i i i ) S t o r e s used f o r r e p a i r s and ma in t e na nc e s hou ld n o t be shown h e r e b u t u n d e r 
' R e p a i r s and M a i n t e n a n c e ' - Form CPS - V I I . 
( i v ) S t o r e s used f o r a d d i t i o n s t o P l a n t and Mach ine ry and B u i l d i n g e t c . , o f a 
c a p i t a l n a t u r e shou ld n o t be shown in t h i s fo rm. 
( v ) A l l d e t a i l s o f S t o r e s used t o be o b t a i n e d from S t o r e s Ledger and t o t a l 
i s s u e s a g r e e d w i t h G e n e r a l Ledger a c c o u n t s men t ioned a g a i n s t t h e I t e m . 
( v i ) Only e x p e n s e s on S u p e r p h o s p h a t e r e l a t i n g t o m a n u f a c t u r e t o be shovm h e r e , 
Supe rp l io spha t e used on farm e t c . , t o be e x c l u d e d and shown u n d e r r e l e v a n t . 
a c c o u n t s . 
( s ) 
FORM CPS - Y 
SUGAR INDUSTRY 
Name of the factory Season 
SALARIES,¥AGES AND BENEFITS 
SECTION A - Direct (for staff attending to sugar work only) 
SI. Item Season(...days) Offseason j^t^i 
„": No. Amount (...days) No. paid Rs 
No. Amount No. Imoun 
paid h paid 
1« Cane Weighment 
Staff at the factory 
2. Engineering and 
Workshop staff. 
5. Meuiufacturing staff. 
4. Office staff, Work-
ing inside the 
factory premises 
(Stores,Time Office. 
Contract Labour etc;. 
5. Other staff working 
outside the factory 
premises(excluding 
Cane Weighment staff 
at OutStation centres) 
6. Retainer Allowance* 
7. Payment for overtime 
work. 
8. Workmen's Compensa-
tion Insurance, 
9. Staff Benefits 
(a) Contribution 
towards Provident Fund. 
(b) Welfeure, recreation 
and School. 
continued.... 
( h ) 
eoatinued from Forms <2*S - V 
(c) Pension, Retire-
ment Allowance 
and Gratuities. 
(d} Medical expenses. 
(e) Uniforms. 
^0V Rent and otSer 
allowances (to 
be specified). 
Total of A 
SECTION B - Indicect (for common staff attending to work of 
sugar and other products, e.g. Distillery, 
Confectionery etc. 
31. Total Allocated to sugar 
No. Item. Rs % Amount Rs 
1. Works Managerial. 
2. Technical. 
3. Office and other staff. 
Total of B. 
4. Total of A and B. 
.B. (1) Indicate the period of season and off season by Mays' 
(2) Wages should cover all wages paid in the factory 
excepting Bonus. 
(3) Retainer allowance paid to Factory staff to be 
reported separately against S.No.8 of Section A. 
(4) Wages paid for packing, stitching, stacking^loading 
etc. of sugar should be reported in this form under 
manufacturing staff. 
(5) Wages incurred on items of capital expenditure e.g. 
additions to plant, machinery, building, etc., should 
not be shown in this form. 
(6) Cane supply, development staff and purchase staff at 
outside centres/depots should not be included here but 
in Form CPS II(Cost of Cane.) 
• •• 
( i ) 
FORM CPS - VI 
SUGAR INDUSTRY 
NAME OP THE FACTORY SEASON 
VI mCKING 
S I . 
No. D e t a i l s . U n i t . Quant i t y Amount• 
1 . T o t a l Sugar bagged. Mds. 
2 . To ta l gunny bags used . Nos. 
3 . Other packing m a t e r i a l s 
used ( S u t l i j S e a l e t c ) . Hs 
4 . Other cha rges : 
( t o be s p e c i f i e d ) 
T O T A L 
5» Cost pe r maund of 
Sugar packed 
Rs 
N.B. 
Wages for packing, stitching, stacking, 
loading, etc. of bags should not be 
included in this form. These are to 
be reported under 'Form CPS - V* 
Salaries Vages.' 
( d ) 
FORM CPS - YII 
SUGAR INDUSTRY 
Name of factory Season. 
VII. Repairs and Maintenance 
S I . 
No. Item 
Is DEPARTMENTAL 
( i ) Engineer ing 
S to r e s & Spares 
p a r t s . 
( i i ) Other m a t e r i a l s 
used(Cement, 
b r i c k s , s a n d , e t c . ) 
( i i i ) I n c i d e n t a l 
expenses 
( f r e i g h t e t c . ) . 
T O T A L 
I I : OUTSIDE AGENCIES 
( i ) Payment made as 
per b i l l s , 
( i i ) Transpor t and 
h a n d l i n g , 
( i i i ) Other i n c i -
den ta l expenses . 
T O T A L 
GRAND TOTAL 
N . B . 
1. Repa i r s conduct 
Bui ld ings 
Rs 
ed by the i 
Plan t ajid Others 
Machinery Rs 
Rs 
Sucar M i l l s themselve 
To ta l 
Rs 
s to be 
shown under Item I. 
(ii) All expenses incurred on outside repairs to be shown 
under Item II. All transport, freight and handling 
charges connected with outside repairs to be shown here, 
(iii) Cost spare parts etc., used in repairs and Maintenance 
which has a lasting effect for more than 2 years should 
be detailed with values as foot note to the form» 
Namo of the Factory, 
S U G A R I N D U S T R Y 
Season 
( '^  ) 
FORM C P S - V I U 
V I I I DSPIUCilATION 
ToT I G I M A L V A L l T ^ IT D B P R E G I A T l o Y 3 1 . 
No, i I I 
I 
M gAt the lAddit i - ISale or5At theS 
gbeginn-Jons jvrr i t tenlclose I 
Sing of {during Joff. lof theS 
the 
year . 
JlCRs.) 
L 
Jthe I (Rs.) lyear « 
Jyear S Jf(Rs.> I 
HRs . ) $ I I 
Rate 
1(3) r(4) I (5) 1 (6) 1 i S f f f-
T 
{ Amount 
I (Rs . ) 
i 
I 
i 
TW TsT CD I 
.: L 
(2> 
1 . 
2 . 
3 , 
4 . 
5 . 
Land 
Buildings 
(i> Factory ( i i ) Non-Factory (iii>Temporary 
Plant & Machinery 
Transport 
(1) Lorries & Trucks. ( i i> Tramv7ays ( i i l ) Light Railv;ay ( iv ) Motor Cycles/Cars (v) Tonga 
(v i ) Tractor & T r a i l -
e r s ( v i i ) Railway s id ing . 
Other asse ts (Broadly) 
(i> Laboratory equip-
ment, ( l i ) Office equipment, 
( i i i > (iv> 
T O T A L 
Ni l 
or es t imat-
ed according 
to type of 
cons t ruc t -
ion. 
5^ 
1 ^ 
As estimated by 
Co. 
N, B. 1 . Depreciation on ' add i t i ons ' to plant and machinery should be calculated 
on the bas is of completed months in use, 
2 . If any of the asse ts are used for purposes other than Sugar manufacture, 
a share based on the circumstances in each case should be apportioned 
to Sugar and t 'r^t port ion sho^m here with a s u i t a ^ e e3q)lanatory remarks, 
3 . The ra te mentioned against each item is to be applied to o r i g i n a l values 
( 1 ) 
FORM CPS - IX 
SUGAR INDUSTRY 
Name of the factory Season. 
IX Overheadi 
SI. Item Rs 
No> ^ _ _ _ _ _ _ ^ 
!• Admlnistrative Expenses 
i) Share of Head Office Charges* 
ii) Directors fees and other remuneration* 
iii) Managing Agents allowance and other expenses* 
iv) Payments to Technical consultants and others 
for expert adSrice* 
II• Other Office Expenses I 
i) Rent Rates and Property Taxes* 
ii) Insurance (excluding Workmen's Compensation 
Insurance)* 
a) Property and fixed assets 
b) Stocks and Stores* 
c) Other items (if any) 
iii) Printing and stationery* 
iv) Postage, Telegrams and Telephones* 
v) Car and Lorry expenses (General)* 
vi) Trarelling Expenses* 
vii) Audit Fees. 
Gontd*** 
Coat<i>.*ibltt <agS » IX ( • ) 
v i i i ) Legal Expenses* 
ix) Bntertainaent (including Guest House 
Bzpenses)* 
jc) AdvertiseaenUff. 
x±) Repairs e t c , to Office B<iuipment, 
Furni ture and other miscellaneous items* 
x i i ) Others . 
TOTkL 
Cost per maund of sugar made* 
N*B* 
i) If the expenses are for the entire factory covering 
activities also, indicate the proportion (%) to be 
charge to sugar and the basis for the same* 
ii) Donations, Charities and other exgratia payments are 
not to be included under costs* 
iii) Commission on profit or sales paid to Managing Agents, 
Directors, and Senior Staff should not be included 
under costs* 
iv) Head Office Expenses:- In cases where more than one 
factory is managed by one Head Office, only a reason-
able proportion of charges of the Head Office to be 
debited under item i(v). This will be on the basis of 
total turnover, of each factory or other equitable basis* 
( n ) 
FORM CPS - X 
SUGAR INDUSTRY 
"Name of factory_ Season 
X Mlsc« Receipts 
SI. 
No. 
Item Quantity iUnount 
1. Molasses. 
2. Filter Mud. 
3. Bagasse. 
4* Steam. 
5. Power. 
6. Dunnage • 
7» Other items (to be specified) 
(i) 
(ii) 
(iii) 
(iv) 
8. Total Receipts. 
Note: 1. The receipts should be net receipts obtained 
after deducting from gross receipts the expendi-
ture incurred on selling, e.g., Commission or 
Brokerage paid, loading charges, transport and 
freight, incidental expenses, etc. 
2. Rents received and expenses incurred on Building 
etc., facilities including depreciation thereon 
should both be not shown in this statement. 
( 0 ) 
FORM CPS - XI 
SUGAR INDUSTRY 
Hane of Jactory _^ ,^ Season 
INTEREST ON WORKING CAPITAL 
A - IX^ttkild of Working Capital as on 195 
n CURRENT ASSETS?- Rs Rs 
Cash 
Bank 
Book Debts (less Reserve for 
Bad Debts)* 
Stock of Sugar etc. (Average) 
Stores and raw materials 
Deposits & Advances 
Other items (to be specified)* 
Less 
2* CURRENT LIABILITIESt-
Sundry creditors 
Temporary loans or over-draft 
repayable within a year* 
Deposits & Advances 
Other items (to be specified)* 
Contd*** 
( p ) 
contd, • •mm cps - XI 
3* Het Working Capital 
4* B-Int^rest 9 ^ on above 
3* Less Stock 
Note: 1- In calculating working capital investment should not 
be included under olrrent assets, unless 
(a) They represent security etc*, deposits required to be 
lodged for the business* 
(b) Any other payments like advance, loans etc*, not 
relating to sugar should also not be included* 
(c) Reserves, and other provisions not required to be paid 
immediately, debentures and long-terms loans, etc* 
shotlld not be included under current liabilities* 
2- The rate of interest to be applied would be 1^ in 
excess of the current Reserve Bank rate* 
3- In the case of stocks of sugar, the average of the 
stocks on the 1st of every month in the year should 
be adopted* 
( q ) 
FORM CPS ~ XII 
SUGAR INDUSTRY 
Name of the factory; Season. 
XII Selling and Despatching Expenses 
SI 
jj • Item, Quantity sold Amount Mds. Rs 
1, Commission to selling agents. 
2* Commission to others. 
3» Freight and Transport. 
4-. Loading and Unloading charges. 
5. Godown rent (other than 
factory Godown). 
6. Other incidental charges 
if any (e.g. Octroi, 
other taxes, rebagging 
expenses.) 
T O T A L 
Cost of selling per md sugar. 
B I B L I O G R A P H Y 
B I B L I O G R A P H Y 
A - BOOKS, MONOGRAPHS ETC., 
Alford,L.P. and 
Bangs,J.R.(Eds.) 
AnUeribh,A.G. 
and others: 
Bennett,G.¥s 
Blocker,J.G., 
and ¥eltmer,1[f.K: 
Broad,H.I., and 
Carmichael,K.S: 
Bond, G.D: 
Brech,E.F.L: 
Brech,E.F.L.(Ed) 
Branton, Noel: 
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Production Handbook 
(The Ronald Press Co., New York, 1942). 
Industrial Management. 
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A Guide to Management Accounting. 
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(Butterworth and Co., London, 1955). 
Management, Its Nature and Significance. 
(Pitman, London, 1952). 
The Principles and Practice of Management. 
(Longmans, London, 1953). 
Administration of Business Enterprise, 
(Pitman, London, 1948). 
Management of an Enterprise. 
(Prentice-Hall, New York, 1949). 
Cost Accounts. 
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